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Technical Field . - 

The present invention relates to glucocorticoid receptor-selective . 
ben2opyranoX3,4-flqum6lines that are useful for treating immune or autoimmune 
diseases, to pharmaceutical compositions comprising these compounds, and to methods 
of inliibiting inflammation, inflammatory disease, inumme, and autoimmune diseases in 
a mammal. . " 

Background of The Invention 

Intracellular receptors (IR's) are a class of stmcturally related proteins involved in the 
regulation of gene expression. The steroid homione receptors are a subset of this superfamily 
whose natural ligands are typically comprised of endogenous steroids such as estradiol, 
progesterone, and Cortisol. Man-made ligands to these receptors play an important role in 
human health and, of these receptors, the glucocorticoid receptor (GR) has an essential role in 

. regulating human physiology and immune response. Steroids which interact witli GR have been 
shown to be potent antiinflammatory agents. Despite tlais benefit, steroidal GR ligands are not 
selective. Side effects associated with chronic dosing are beUeved to be the result of cross- 
reactivity with other steroid receptors such as estrogen, progesterone, androgen, and 
mineralocorticoid receptors which have somewhat homologous ligand binding dommns. 

Selective GR modulators (e.g. repressors, agonists, partial agonists and antagonists) of 
the present disclosm*e can be used to influence the basic, life-sustaining systems of the body, 
including carbohydrate, protein and lipid metabolism, and the functions of the cardiovascular, 
kidney, central nervous, inmiune, skeletal muscle, and other organ and tissue systems, In this 
regard, prior art GR modulators have proven useful in the treatment of inflammation, tissue 
rejection, auto-immunity, various malignancies, such as leukemias and lymphonxas. Gushing' s 
syndrome, acute adrenal insufficiency, congenital adrenal hyperplasia, rheumatic fever, 
polyarteritis nodosa, granulomatous polyarteritis, inhibition of myeloid cell lines, immune 
proliferation/apoptosis, HPA axis suppression and regulation, hypercortisolemia, modulation of 
the Thl/Th2 cytokine balance, chronic Iddney disease, sfroke and spinal cord injury, 
hypercalcemia, hypergylcemia, acute adi'enal insufficiericy, chronic primary adrenal 
insufficiency, secondary adrenal insufficiency, congenital adrenal hyperplasia, cerebral edema, 
thrombocytopenia, and Little's syndrome. 

GR modulators are especially useful in disease states involving systemic inflammation 
such as inflammatory^ bowel disease, systemic lupus erythematosus, polyartitis nodosa, 
Wegener's granulomatosis, giant cell arteritis, rheumatoid arthritis , osteoartliritis, hay fever, 
allergic rliinitis, urticaria, angioneurotic edema, chronic obstructive pulmonarj' disease, asthma, 
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tendonitis , bursitis, Crohn's disease, ulcerative colitis, autoimmune chi-onic active hepatitis, 
-organ transplantation, hepatitis, and cirrhosis..GR active. compounds have a:iso been used-as 
inununostimulants and repressors, and as wound healing -and tissue repair agents. 

GR modulators have also found use in a variety of topical diseases such as inflanimato]^ 

5 scalp alopecia, panniculitis,. psoriasis, discoid lupus erythematosus, inflamed cysts, atopic 

dermatitis, pyoderma gangrenosum, pemphigus vulgaris/bullous pemphigoid, systemic lupus 
eiythematosus, dermatomyositis, herpes gestationis, eosinophilic fasciitis, relapsing 
polychondritis, inflammatory vasculitis, sarcoidosis. Sweet's disease, type 1 reactive leprosy, 
capillary hemangiomas, contact dermatitis, atopic dennatitis, lichen planus, exfoliative 

10 dennatitus, erythema nodosum, acne, hirsutism, toxic epidermal necrolysis, erythema multiform, 

cutaneous T-cell lymphoma. 

Selective antagonists of the glucocorticoid receptor have been unsuccessfiilly pursued for 
decades. These agents would potentially find application in several disease states associated 
xvith Human Immunodeficiency Virus (HIV), cell apoptosis, and cancer including, but not 

,^ limited to, Kaposi's sarcoma, immune system activation and modulation, desensitization of 

inflammatory responses, IL-1 expression, anti-reti:oviral therapy, natural killer cell development, 
l> mphocytic leukemia, and treatment of retinitis pigmentosa. Cogitive and behavioral processes 
are also susceptible to glucocorticoid therapy where antagonists would potentially be useful in 
the treatment of processes such as cognitive performance, memory and learning enhancement, 

20 depression, addiction, mood disorders, chronic fatigue syndrome, schizophrenia, stroke, sleep 
disorders, and anxiety. 
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Summary of The Invention . 

In one embodimentof ti.ie present invention are compounds represented by 

Formula I 




or a pharmaceutically acceptable salt or prodrug thereof, where 
Rl is -Li-Ra where L] is selected from 

(1) a covalent bond, 

(2) -0-, 

(3) -S(0)t- where t is 0, 1, or 2, 

(4) -C(X)-,. 
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(5) -NR7- where ^7 is selected from 
{a) hydrogen, 

(b) aryl 

(c) cycloalkyl of three to twelve carbons, . 

.5 (d) alkanpyl where the alkyl part is one to twelve carbons, 

(e) alkoxycarbonyl w^here the alkyl part is one to twelve carbons, 

(f) alkoxycarbonyl where the alkyl part is one to twelve carbons and is 
substituted by 1 or 2 aryl groups, 

(g) alkyl of one to twelve carbons, 

10 (h) alkyl of one to twelve carbons substituted with 1 or 2 substituents 

independently selected from 

(i) aryl and 

(ii) cycloalkyl of tliree to twelve carbons, 
(i) alkenyl of three to twelve carbons, 

15 provided that a carbon of a carbon-carbon double bond is not 

attached directly to nitrogen, 
(j) alkynyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not 

attached directly to nitrogen, 
20 (6) -NR8C(X)NR9- where X is O or S and Rg and R9 are independently 

selected from 

(a) hydrogen, . ' 

(b) aryl, 

(c) cycloalkyl of three to twelve carbons, 
25 (d) alkyi of one to twelve carbons, 

(e) alkyl of one to' twelve carbons substituted with 1 or 2 substituents 
independently selected from aryl or cycloalkyl of tliree to twelve carbons, 

(f) alkenyl of three to twelve carbons, 

provided tiiat a carbon of a carbon-carbon double bond is not 
30 attached directly to nitrogen, 

(g) alkynyl of three to twelve carbons, 

provided that -a carbon of a carbon-carbon triple bond is not 
attached directly to nitrogen, 
(7) -X'C(X)- where X is previously defined and X* is O or S, 
35 (8) -C(X)X'', 

(9) -X'C(X)X"- where X and X' are previously defmed and X" is 
OorS, 

. provided that when X is O, at least one of X' or X" is O, 
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<rO) -NR8C(X)-, 
(31) -C(X)NRs-. 
(12) -NR8C(X)X^ 
-(13) -X»C(X)NR8-. 
5 (14) -SO2NR8-, 

<r5) -NR8SO2-, and 
(16) -NR8SO2NR9- 

where (6)-(l 6) are drawn with their right ends attached to Ra and 
RA is selected from 

10 (1) -OH, 

(2) -OG where G is a -OH protecting group, 

(3) -SH, 

(4) -CO2R2O where R20 is hydrogen or alkyl of one to twelve carbons, 

(5) alkoxylcarbonyl, 
15 (6) -CN, 

(7) halo, 

(8) haloalkoxy of one to twelve carbons, 

(9) perfluoroalkoxy of one to twelve carbons, 

(10) -CHO, 

20 (11) -NR7R7' where R7 is defined previously and R7' is selected from 
^ (a) hydrogen, 

(b) aiyl, 

(c) cycloalkylofthree to twelve carbons,. . 

(d) alkanoyl where the alkyl part is one to twelve carbons, 

25 (e) alkoxycarbonyl where the alkyl part is one to twelve carbons, 

(f) alkoxycarbonyl where the alkyl part is one to twelve carbons and is 
substituted by 1 or 2 aryl groups, 

(g) alkyl of one to twelve carbons, 

(h) alkyl of one to twelve carbons substituted with 1 or 2 substituents 
30 independently selected from 

(i) aryl and 

(ii) cycloalkyl of three to twelve carbons, 

(i) alkenyl of tliree to tv^^elve carbons, 

provided that a carbon of a carbon-carbon double bond is not 
35 attached directly to nitrogen, 

(j) alkynyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not 
. attached directly to nitrogen. 
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<12) -C(X)NR8R9, 

(1.3) -OS02Ri :i where Rn is selected from 

(a) aryl, 

(b) cycloalkyl of three to twelve carbons, 
:5 (c) alkyl of one to twelve carbons, 

(d) ,alkyl of one to twelve carbons substituted with 1, 2, 3, or 4 halo 
substituents, and 

(e) perfluoroalkyl of one to twelve carbons, 
(14) alkyl of one to twelve carbons, . 

^1 (15) alkenyl of two to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not attached 
directly to Li when Li is other than a covalent bond, 

(16) alkynyl of two to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not attached 
\ 5 directly to Li when Li is other than a covalent bond, 

where (14), (15), and (16) can be optionally substituted with 1, 2, or 3 substituents 
independently selected from 

(a) alkoxy of one to twelve carbons, 

(b) -OH, 

20 provided that no two -OH groups are attached to the same carbon, 

(c) -SH, 

(d) thioalkoxy of one to twelve carbons, 

provided that no two -SH groups are attached to tlie same carbon, 
• (e) -CN, 
25 (f) halo, 

(g) -CHO, 

(h) -N02, ' 

(i) haloalkoxy of one to twelve carbons, 

(j) perfluoroalkoxy of one to twelve carbons, 
30 (k) -NR7R7S 

(1) =NNR7R7, 

(m) -NR7NR7'R7" where R7 and R7' are defined previously and 
R7" is selected from 
(i) hydrogen, 
35 (ii) ar>4, 

(iii) cycloalkyl of tliree to twelve carbons, 

(vi) alkanoyl where the alkyl part is one to twelve carbons, 

(v) alkoxycarbonyl where the alkyl part is one to twelve carbons. 
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(vi) alkoxycarbonyl where the alkjd .part is one to twelve 

carbons substituted by 1 or 2 .aryl groups, 
^{viv) alkyl of one to twelve carbons, 
<viii) alkyl of one to twelve carbons substituted with 1 or 2 
5 substituents independently selected from aryl or 

cycloalkyl of three to twelve .carbons, 
(ix) alkenyl of tlaree to twelve carbons, 

. provided that a carbon-carbon double bond is not attached 
directly to nitrogen, and 
1 Q (x) alkyny 1 of tliree to twelve carbons, 

provided that a carbon-carbon triple bond is not attached 
directly to nitrogen, 
(n) -CO2R1 0 where Ri 0 is selected from 

(i) aiyl, 

15 (ii) aryl substituted with 1, 2, or 3 alkyl of one to twelve carbon 

substituents, 

(ii) cycloalkyl of three to twelve carbons, 

(iii) alkyl of one to twelve carbons, and 

(iv) alkyl of one to twelve carbons substituted with aryl or 
20 cycloalkyl ofthree to twelve carbons, 

(o) -C(X)NR8R9. 
(p) =N-ORiO, 
(q) . =NRiO, 
(r) -S(O)tRl0, 
25 (s) -X'C(X)RiO, 

(t) (=X),and 
(u) -0S02Rlb 

(1 7) cycloalkyl of three to twelve carbons, 

(18) cycloalkenyl of four to twelve carbons, 

30 provided that a carbon of a carbon-carbon double bond is not attached 

directly to L] when L] is other than a covalent bond, 
where (17) and (1 8) can be optionally substituted with 1, 2, 3, or 4 substituents 

independently selected from 

(a) alkyl of one to twelve carbons, 
35 (b) aryl, 

(c) alkoxy of one to twelve carbons, 

(d) halo, 

(e) alkoxycarbonyl where the alkyl group is one to twelve carbons, and 
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(f) •OH, 

provided that no -two -OH groups are attached to the same cai'bon, 

(19) perfluoroalkyl of one to -twelve carbons, 

(20) -aryl^and 

(21) heterocycle 

where (20) and (21) can be optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from 

(a) alkyl of one to twelve carbons, 

(b) alkanoy loxy where the alkyl part is one to twelve carbons, 

(c) alkoxycarbonyl where tlie alkyl part is one to twelve carbons, 

(d) alkoxy of one to twelve carbons, 

(e) halo, 

(f) -OH, 

provided that no two -OH groups are attached to the same carbon, 

(g) thioalkoxy of one to twelve carbons, 

(h) perfluoroalkyl of one to twelve carbons, 

(i) -NRyRTS 
G) -CO2R10. 

(k) -0S02RlLand 

• (1) (=X); 
R2, R3, and R4 are independently hydrogen or Rl ; or 

Rl and R2 together. are -X*-Y*-Z*- where X* is -O- or -CH2-. Y* is -C(0)- or 
•"(C(Rl2)(Rl3))v - where R12 and R13 are independently hydrogen or alkyl of one to 
twelve 

carbons and v is 1, 2, or 3, and Z* is selected from -CH2-, -CH2S(0)t-, -CH2O-, 
-CH2NR7-, -NR7-, and -0-; 

L2 is selected from 

(1) a covalent bond, 

(2) alkylene of one to twelve carbons, 

(3) alkylene of one to twelve carbons substituted with 1 or 2 substituents 
independently selected from 

(a) spiroalkyl of tliree to eight carbon atoms, 

(b) spiroalkenyl of five or eight carbon atoms, 

(c) 0x0, 

(d) halo, and 
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(e) -OH, 

provided tlaat no two -OH groups aie:attached to the same carbon, 
(4) alkynylene of two to twelve carbons, . 
.(5) -NR7-., 
5 (6) -C(X)-, 

(7) -0-,and 

(8) -S(0)t-; and 

RS is selected from 
10 (1) halo, 

(2) hydrogen, 

(3) -C(=NR7)ORiO, 

(4) -CN, 

provided that when R5 is (1), (2), or (3), L2 is a covalent bond, 
15 (5) alkyl of one to twelve carbons, 

(6) alkynyl two to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not attached directly 
to L3 when L3 is other than a covalent bond, 

(7) cycloalkyl of three to twelve carbons, 
20 (8) heterocycle,. 

(9) aryl 

where (5)-(9) can be optionally substituted with 1 , 2, 3, 4, or 5 substituents 
mdependently selected from 

(a) -OH, 

25 provided that no two -OH groups are attached to the same carbon, 

(b) -SH, 

provided that no two -SH groups are attached to the same carbon, 

(c) -CN, 

(d) halo, 
30 (e) -CHO, 

(f) -NO2, 

(g) haloalkoxy of one to twelve carbons, 

(h) perfluoroalkoxy of one to twelve carbons, 

(i) -NRg'Rp' where Rg' and R9' are selected from 
35 (i) hydrogen, 

(ii) alkanoyi where the allcyl part is one to twelve carbons, 

(iii) alkoxycarbonyl where the alkyl part is one to twelve carbons, 

(iv) alkoxycarbonyl where the alkyl part is one to twelve carbons 

8 
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and IS substituted with 1 or 2 phenyl substituents, 

(v) cycloalkyl of tlnee to twelve carbons, 

(vi) alkyl of one to twelve carbons, , 

(vii) alkyl of one to twelve carbons substituted with 1, 2, -or 3 
substituents independently selected from 

alkoxy of one to twelve carbons, 
cycloalkyl of three to twelve carbons, 
aryl, and 

alkoxycarbonyl where the alkyl gi'oup is one to twelve 
carbons, 

(viii) alkenyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is 
not directly attached to nitrogen, 

(ix) alkynyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not 
directly attached to nitrogen, 

(x) -C(0)NRxRY where Rx and Ry are independently selected 
from hydrogen and alkyl of one to twelve carbons, 

(xi) alkoxy of one to twelve carbons, 

(xii) aryl, and 

(xiii) aryl substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from 

alkyl of one to twelve carbons, 

alkanoyloxy where the alkyl part is one to twelve carbons, 

alkoxycarbonyl where the alkyl part is one to twelve carbons, 

alkoxy of one to twelve carbons, 

halo, 

-OH 

provided that no two -OH groups are attached to the same 
carbon, 

thioalkoxy of one to twelve carbons, 
perfluoroalkj^l of one .to twelve carbons, 
-NR7R7', 
■ -CO2R1O, 
-0S02RlLand 

eX), or 

Rg' and R9' together with the nitrogen atom to which they are 
attached form a ring selected from 



WO02/(»25f.5 - PCT/l]S01/2<.42-3 

.(i) aziridine, 

(ii) ' azetidine, 

(ill) , pyrrolidine, 

(iv) piperidine, 

5 -(v) pyrazine, 

(vi) morpholine, 

(vii) phthalimide, 

(viii) • thiomorplioline, and 

(ix) thiomorpholine sulfone 

10 . where (i)-(ix) can be optionally substituted with 1 , 2, or 3 alkyl of 

one to twelve carbon substituents, 

G) =NNR8'R9'. 

(k) -NR7NR8'R9'. 

(1) -CO2R8, 

15 (m) ^C(X)NR8'R9'. 

(n) =N-OR8, 

(o) =NR8, 

(p) -S(0)tRlO, 

(q) -X'C(X)R8, 

20 (r) (=X), 

(s) -0-(CH2)q-Z-RlO where Rio is defined previously, q is 1, 2, or 3, 

and Z is O or -S(0)t-, 

(t) -OC(X)NR8»R9% 

(u) -OSO2R1L 

25 (v) alkanoyloxy where the alkyl group is one to twelve caitons, 

(w) -LBR30 where Lb is selected from 
(i) a covalent bond, 
(ii) 

(iii) -S(0)t-, and 

30 (iv) -C(X)-and 

R30 is selected from 

(i) alkyl of one to twelve carbons, 

(ii) alkenyl of one to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not 
35 attached directly to Lb when Lb is other than a covalent bond, 

(iii) alkynyl of one to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not 
attached directly to Lb when Lb is other than a covalent bond, 

10 
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'Where (i), (ii), and (iii) can be optionally substituted with 
cycloalkyl of three to twelve^carbons, 
-OH, 

provided that no two -OH groups are attached to the same 

carbon, 

halo, 

alkoxy of one to twelve carbons, 
thioallcoxy of one to twelve carbons, 

-O.(CH2)q"Z-Ri0, 

. alkoxycarbonyl where the aikyl group is one to twelve 
carbons, 

alkanoyloxy where the alkyl group is one to twelve 
carbons, 

-NR7S02-(alkyl of one to twelve carbons), 
-0S02-(alkyl of one to twelve carbons), 
aryl, and 
heterocycle, 

(iv) aryl, 

(v) aryl substituted with 1, 2, 3, 4, or 5 substituents 
independently selected .from 

alkyl of one to twelve carbons, 
halo, 

-NO2, and 
-OH, 

provided that no two -OH groups are attached to the 
same carbon, 

(vi) heterocycle, and 

(vii) heterocycle substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from 

alkyl of one to twelve carbons, 
halo, 

-NO2, and 
-OH, 

provided that no two -OH groups are attached to the 

same carbon, 
(x) -X'C(X)X"Rio. 
(y) -NHC(0)NHNH2, 
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(z) alkenyl of two carbons, 
(aa) -C(=NR7)0Ri 0, and 

(bb) -NR7(X)NR8'R9'. 

^20 



(10) 




R21 

Rl9 

provided that when R5 is (9), L3 is otlier than -NR7- or 
. where the carbon-carbon double bond is in the Z or E configuration, and 
Rl9. R2O5 and R21 are independently selected from 

(a) hydrogen, 

(b) halo, 

(c) alkoxycarbonyl where the alkyl group is of one to twelve carbons, 

(d) alkyl of one to twelve carbons, and 

(e) alkyl of one to twelve carbons substituted with 
. (i) alkoxy of one to twelve carbons, 

(ii) -OH, 

provided that no two -OH groups are attached to the same 
carbon, 

(iii) -SH, 

provided that no two -SH groups are attached to the same 





carbon. 


(iv) 


-CN, 


(V) 


halo. 


(vi) 


-CHO, 


(vii) 


-NO2, 


(viii) 


haloalkoxy of one to tv^'elve carbons. 


(ix) 


perfluoroalkoxy of one to twelve carbons. 


(X) 


-NR8'R9' 


(xi) 


=NNR8'R9': 


(xii) 


-NRyNRg'Rp", 


(xiii) 


-CO2R1O, 


(xiv) 


rC(X)NR8'R9', 


(XV) 


=N-ORiO, 


(xvi) 


=NRiO, 


(xvii) 


-S(0)tRlO, 


(xviii) 


-X'C(X)RlO, 


(xix) 


(=X), 


(XX) 


-O-(CH2)q-Z-Ri0, 
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<xxi) -OC(X)NR8'R9'. 
i(xxii) -LBR30, 

v(xxiii) alkanoyloxy where the alky 1 group is one to' twelve carbons, 
(xxiv) -OS02R;i l. and 
<xxv) -NR7(X)NR8^R9% or 
R20 and R21 together are .selected from 

(a) cycloalkyl of tliree to twelve carbon atoms, 

(b) cycloalkenyl of four to twelve carbon atoms, and 

R 

(c) (allene) where R22 and R23 are independently 
hydrogen or alkyl of one to twelve carbons, and 

(11) cycloalkenyl of four to twelve carbons 

where the cycloalkenyl group or the ring formed by R20 and R21 together can be 
optionally substituted with one or two substituents independently selected 
from 

(a) alkoxy of one to twelve carbons, 

(b) -OH, 

provided that no two -OH groups are attached to the same carbon, 

(c) -SH, 

provided that no two -SH groups are attached to the same carbon. 



(d) 


-CN, 


(e). 


halo. 


(f) 


-CHO, 


(g) 


-NO2, 


(h) 


haloalkoxy of one to twelve carbons. 


(i) 


perfluoroalkoxy of one to twelve carbons, 


G) 


-NR8'R9' 


(k). 


=NNR8'R9', 


(1) 


-NRyNRg'Rp', 


(m) 


-CO2R10, 


(n) 


-C(X)NR8'R9', 


(0) 


=N-ORio, 


(P) 


=NRio, 


(q) 


-S(O)tRl0, 


(r) 


.X'C(X)Rio, 


(s) 


(=X), 


(t) 


-O-(CH2)q-Z-Rl0, 
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.(u) -OCPQNR8'R9', 

(v) -LbR30. 

,(w) alkanoyloxy where the alkyl group is one to twelve carbons, 

(x) -OSOoRlLand 

(y) -NR7(X)NR8'R9'; 

R5 is hydrogen or alkyl of one to twelve carbon atoms; or 

-L2-R5 and R6 together are selected from 

(1) =0, 

( 2 ) ^ where □ is 1 , 2, 3 , or 4 and A is selected from 

(a) -CH2-, 

(b) -0-, 

(c) -S(0)tand 

(d) -NR7-, and 

) ^26' where the carbon-carbon double bond can be in the E or Z 

configuration and R26 and Roff are independently selected from 

(a) ' hydrogen, 

(b) alkenyl of thi'ee to twelve carbons, 

(c) aryl, 

(d) heterocycle, 

(e) alkyl of one to twelve cai'bons, 

(f) cycloalkyl of three to twelve carbons, 

(g) cy cloalkenyl of four to twelve carbons, and 

(h) cy cloalkenyl of four to twelve carbons where (a)-(f) can be optionally 
substituted with 1, 2, 3, 4, or 5 substituents independently 

selected from 

(i) alkoxy of one to twelve carbons, 

(ii) -OH, 

provided that no two -OH groups are attached to the same 
carbon, 

(iii) -SH, 

provided that no two -SH groups are attached to the same 
carbon. 
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-(iv) 


-CN, 




naio. 


•(v.i) 




',(vii) 


-JNU25 


(viii) 


haloaUcoxy of one to twelve -carbons. 


(ix) 


perfluoroalkoxy of one to twelve carbons. 


(x) 


-NK8*K9 


(XI) 


— -XTKTD oil? r*t 


(xu) 


-JNK7iNK8 5 


(Xlll) 


-CO2K103 


(xiv) 


-C(A)JNK8»K9% 


(XVJ 




(xvi) 


— >JT? 1 A 


(xvii) 


-b(U)tKlO, 


(xviii) 


Vr^/'VM? -I A 


(xix) 


(=X), 


(XX) 


-O-(CH2)q-Z-Rl0, 


(xxi) 


-OC(X)NR8'R9% 


(xxii) 


-lbRso, 



(xxiii) alkanoyloxy where the alkyl group is one to twelve carbons, 

(xxiii) -OS02RlL and 

(xxiv) -NR7(X)NR8»R9»; 

Rl6 and Rl6* are independently hydrogen or alkyl of one to six carbons; or 
Rl6 and Ri6' together are alkenyl of two carbons; 

a broken line represents the optional presence of a double bond, 

provided that when Ri6 and Ri6' together are alkenyl of two- carbons, the double 

bond is not present; 

Y is selected from carbon, nitrogen, and N'^(=0"); 

Rl7 is absent or hydrogen or alkyl of one to six carbons, 

provided that when the double bond is present, and Y is nitrogen or ^^"^(=0-), Rl? is 
absent; and 

Rl8 and Rl8' are independently hydrogen or allcyl of one to six carbons; or 
Rl8 and Rl8' together are a cycloheteroalkyl ring or a cycloalkyl ring of three to 
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eight carbons. 



. In another embodiment of tlie invention .are disclosed compounds of Fomiiilall 




or a phamiaceutically acceptable salt or prodrug thereof, where 
Rl, R2, R3. R4, R5^ R6, and L2, are defined above. 

In another embodiment of the invention are disclosed compounds of Fomiula III 



10 



15 



20 




or a pharmaceutically acceptable salt or prodrug thereof, w^here 
Rl, R2, R3, R4, R5, R6. and L2, are defined above. 

In another embodiment of the invention are discolsed compounds of Fommla IV 




or a pharmaceutically acceptable salt or prodrug thereof, where 

Y is nitrogen or N'^(=0"), and 

Rl, R5, R6, and L2> are denned above. 

In another embodiment of the invention are disclosed compounds of Formula V 
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.^5 




H Ri8» 



R]7 



•Rl8 



or a phannaceutically acceptable salt or prodrug thereof, where 
Rl, R5, and Ll, are defined above; 

Rl 6 and R17 are independently hydrogen or alkyl of one to six carbons; and 

RI8 and ai-e independently hydrogen or alkyl of one to six carbons; or 

8 R18' together are a cycloheteroalkyl ring or a cycloalkyl ring of three to 
eight carbons; 

In another embodiment of the invention are disclosed methods of selectively 
partially 

antagoiiizing, antagonizing, agonizing or modulating the glucocorticoid receptor. 

In another embodiment of the invention are disclosed methods of treating 
diseases 

comprising administering an effective amount of a compound having Formula I. 

In yet another embodiment of the invention are disclosed pharmaceutical 
compositions containing compounds of Formula I. 

Compounds of this invention include, but are not limited to, 
2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-phenyl-lH-[l]benzopyrano[3,4-fjquinoline- 
1 H-[l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(2-propenyl)-lH-[I]benzopyrano[3,4- 

fjquinoline, 

2,5-dihy dro-2,2,4,N-tetramethyl-5-(2-propenyl)- 1 H-[l ]benzopyrano[3 ,4-f|quinolin- 1 0- 

amine, 

methyl 2,5-dihydro-2,2,4-trimethyl-5-(2-propenyl)-lH-[l]benzopyrano[3,4-f)quinoline- 

1 0-cai'boxylate, 

10-ethenyl-2,5-dihydro-2,2,4-trimethylo-(2-propenyl)-aH- 
[l]benzopyrano[3,4flquinoline, 

r0-ethynyI-2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(2-propenyl)-lH- 
[1 ]benzopyrano[3 ,4-f]quinoline5 

2,5-dihydro-2,2,4-trimethyl-5-phenyl-lH-[l]benzopyrano[3,4-f}quinolin-10-ol, 
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10Kdifluoromethoxy)-2,5-aihydro-2,2,4-tfimethyl-.5-(2-propenyl)-lH- 
[ 1 ]benzopyranqI3 i4-flquinpline, 

1 0-etlioxy-2,5-aihydro-2,2,4-trimetlayl-5-phenyl-l H-[l ]beiizop.yrano[3 ,4-f3quinoline, 
2,5-dihydro-2,2,4-trimethyl-5-phenyl-lH-il]benzopyrano[3,4-f]qmnoline-.l O-ol 

5 acetate (ester), 

5K3-bromo-5-methylphenyl)-2,5-dihydro-10-metlioxy-2,2,4-trimethyl-lH- 

[l]benzopyrano[3,4-f]qmnoline, 
• 3-(2,5-dihydro-l 0-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinolin-5-yl)- 

phenol,acetate (ester), 

10 3-(2,5-dihydro-10-metlioxy-2,2,4-trimethyl-lH41]benzopyrano[3,4-f]quinolin-5-yl)- 
phenol, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[[3-(methylthio)methoxy]phenyl]-lH- 
[1 ]benzopyrano[3,4-f]quinoline, 

[3-(2,5-dihydro- 1 0-methoxy-2,2,4-trimethyl- 1H-[1 ]bei-izopyrano[3,4-flquinolin-5-yl)- . 

15 phenyl] dimethylcarbamate, 

5-[3<2-furanyl)-5-methylpheriyl]-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH- 

[1 ]benzopyrano[3 ,4-flquinoline, 

2,5-dmydro-10-methoxy-2,2,4-trimethyl-5-[3-methyl-5-(l-morpholinyl)phenyl3-lH- 

[1 ]benzopyrano[3 ,4-flquinoline, 
20 2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(phenylmethylene)-lH-[l]benzopyrano[3,4- 

. fjquinoline, 

5-(3 ,5-dichlorophenyI)-2,5-dihy dro- 1 0-methoxy-2,2,4-trimethy 1- 1 H- 
[ 1 ]benzopyrano[3 ,4-flquinoline, 

. 5-butyl-2,5-dihy dro- 1 0-metlioxy-2,2,4-trimethyl- 1 H- [1 3benzopyrano[3 ,4-flquinoline, 
25 2,5-dihydro- 1 0-niethoxy-2,2,4-trimethyI-5-[3-(trifluoromethyl)phenyl]- 1 H- 
[ 1 ]benzopyrano [3 ,4-flquinoline, 

2,5-dihydro-10-methoxy-5-(4-metlioxyphenyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
fjquinoline, 

5-(3-chlorophenyl)-2,5-dihydro-10-methoxy-2,2,4-trimetliyl-lH-[l]benzopyrano[3,4-. 
30 fjquinoline, 

2,5-dihydro-10-metlaoxy-2,2,4-triniethyl-5-(3-methylphenyl)-lH-[l]benzopyrano[3,4- 
fjquinoline, 

(± )-2,5-dihydro- 1 0-methoxy.-2,2,4-trimethyl-5-phenyl-lH-[l]beiizopyrano[3,4- 
fjquinoline, 

35 (± )-2,5-dihydro-l6-methoxy-2,2,4-trimethyl-5-phenyl-lH-[l]benzopyrano[3,4- 
fjquinoline, 

- 5-(3,5-dimethylphenyl)-2,5-dihydro-l 0-methoxy-2,2,4-trimethyl-lH- 
[ 1 ]benzopyrano [3 ,4-f] quinoline, 
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5-(4-clilorophenyl)-2,5-dihydro-10-methoxy-2,2,4-trimethyl^ 
f)quin6line, 

5-(3,4-dimel3iylphenyl)-2,5-dihydro-10-methoxy-2,2i4-trimethyl-^ 
[1 ]benzopyrano[3 ,4-flquinoTine, 

5-(4-fluoroplienyl)-2,5-dihydro-10-methoxy-2,2,4-triniethyl-iH-[l]ben2X)pyr^^^ 
fjquinoline, 

5-[3 ,5 -bis(tnfluorometlayl)phenyli -2,5-dihy dro- 1 0-methoxy-2,2,4-trimethy 1- 1 H- 
[l]benzopyrano[3,4-if]quinoline, 

(-)-5-(3,5-dichlorophenyl)-2,5-dUiydro-10-methoxy-2,2,4-trimethyl-lH- 
[ 1 ]benzopyrano[3 ,4-fl quinoline, 

(+)-5-(3,5-dichlorophenyl)-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH- 
[ 1 ]benzopyrano [3 ,4-f] quinoline, 

5-(3 ,5-difluorophenyl)-2,5-dUiydro- 1 0-metlioxy-2,2,4-trimethyl- 1H-[1 ]benzopyrano[3 ,4- 
f)quinoline, 

2,5 -dihydro- 1 0-methoxy-2,2,4,N-tetramethyl-N-phenyl- 1 H-[l ]benzopyrano[3 ,4- 
fl quinolin- 5 -amine, 

(-)2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(2-propenyl)-lH-[l]benzopyrano[3,4- 
flquinoline, 

(+)-2,5-dihydro-10-metlioxy-2,2,4-trimethyI-5-(2-propenyl)-lH-[l]benzopyrano[3,4- 
flquinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f)quinoline, 
4-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinolin-5-yl)- 

N,N-dimethylbenzenamine, . 

2,5-dihydro- 1 0-methoxy-2,2,4-trimethyl-5-(5-methoxy-2-thienyl)- 1 H- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimetliyl-5-(5-propyl-2-thienyl)-lH-[l]benzopyrano[3,4- 
fjquinolihe, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[4-(l-morpholinyl)phenyl3-lH- 
[l]benzopyrano[3,4-f]quinoline, 

l-(2,5-dihydro-10-me£hoxy-2,2,4-teimethyl-lH-[l]ben2opyrano[3,4-f3qmnolin-5-yl)-3,3- 
dimethyl-2-butanone, 

2,5-dihydro-10-methoxy-2,2,4-triniethyl-lH-[l]beiizbpyrano[3,4-f|quinoline-5- 

carbonitfile, 

l-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-flquinolin-5-yl)-2- 
propanone, 

methy 1-2,5-dihydi-o- 1 0-methoxy-2,2,4-trimethyl- 1 H-[l Jbenzopyrano [3 ,4-flquinoline-5- 
acetate. 
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2-(2,5-aihydro-l 0-inethoxy-2,2,4-triinethyl- IH-D ]benzop.yrano[3 ,4-f]quinolin-5-yl)-l - 
phenylethanone, 

5-[2-(cliloromethyl)-2-propenyl3-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH- 

[ 1 ibenzpRyranq [3,4-f)quinolme, 
5 2,5-dihydro40-methox^-2,2,4-teimethyl-(-niethylene-lH-[l]benzopyrano[3,4- 

f]quin61ine-5-propanol, acetate (ester), 

2,5-dihydro-10-methoxy-2,2,4-lximethyl-5K4-methylphenyl)-lH-[l]benzopyra 
f]quinoline, 

5-(3-fluoro-4-methylphenyl)-2,5-dihydro- 1 0-methoxy-2,2,4-trimethylr IH- 

10 [l]benzopyrano[3,4-flquinoline, 

5<3-bromophenyl)-2,5-dihydro-10-methoxy-2,2,4-triniethyl-lH-[l]benzopyrano[3,4- 

f)quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(phenylmethyl)-lH-[l]benzopyrano[3,4- 
flquinoline, 

15 2,5-dihydro-l 0-methoxy-2,2,4-trimethyl-5-propyl-lH-[l]benzopyrano[3,4-f]quinoline, 
5'-(4-fluorophenyl)-2,5-dihydro-l 0-methoxy-2,2,4-trimethyl-lH-[l]beiizopyrano[3,4- 
fjquinoline, 

5-(3-fluorophenyl)-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
fjquinoline, 

20 2,5-dihydro-10-methoxy-2,2,4,5-tetramethyl-lH41]benzopyrano[3,4-flquinoline, 

2',5-dihydro-10-methoxy-2,2,4-trimethyl-5-(l-methylethyl)-lH-[l]benzopyrano[3,4- 

fjquinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(2-methylpropyl)-lH-[l]benzopyrano[3,4- 
f)quinoline, 

25 ■ 5-ethyl-2,5-dihydro- 1 0-methoxy-2,2,4-trimethyI- 1 H-[l ]benzopyrauo[3,4-flquinoline, 
2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-flquinoline-5- 

carboximidic acid ethyl ester, 

2,5-dihydro-10-methoxy-2,2,4-triinetliyl-(-methylene lH-[l]benzopyrano[3,4- 
f]quinoline-5-propanol, 

30 2,5-dihydro- 1 0-methoxy-2,2,4,N,N-pentamethyl- 1H-[1 ]benzopyrano[3 ,4-flquinoline-5- 

acetamide, 

2,5-dihydro-10-methoxy-2,2,4,N,N-pentamethyl-lH-[l]benzopyrano[3,4-flquinoIine-5- 

ethanamine, 

N-cyclopropyl-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 

35 f]quinolihe-5-acetamide, 

2,5-dihydro-10-methoxy-2,2,4-trimetliyl-5-(2-propynyl)-lH-[l]benzopyrano[3,4- 

fjquinoline. 
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:5<2,5-dihydro-3 0-methoxy-2,2,4-trimeth5d-lH-[l ^ 
2(5H)-fiiranone, 

5<3-butenyl)-2,5-dihdyro- 1 0-methoxy>2,2,4-trimethy^ 
fjquinoline, 

5 2,5-dihyaro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyran^^ 
1 0~ethyl-2,5-dihydro-2,2,4-trimethyl- 5-phenyl- 1 H- [ 1 
2,5-dihydro-2,2,4 J O-tetrametnyl-5-phenyl- IH- [1 Jbenzopyran^ 
5-(3,5-dicmoropheiiyl)-10-ethyl-2,5-dihydro-2,2,4-trimet^^^ 
fjquinoiine, 

10 5<3,5-dichlorophenyl)-2,5-dihydro-2,2,4,N-tetrame1ii^^ 
f] quinolin- 1 0-amine, 

5-(3,5-dichlorophenyl)-2,5-dihydro-2,2,4-trimethyl-N-(2-propenyl)-lH 
[l]benzopyrano[3,4-flquinolin-10-ainine, 

2,5-dihydro-2,2,4-trimethyl-5-phenyl- 1 0-(2-propynyloxy)- lH-[ 1 ]ben2opyrano[3 ,4- 
15 fjquinoline, 

2,5-dihydro-2,2,4-trimethyl-5-phenyl- 1 0-(2-propenyloxy)- 1 H- [1 ]ben20pyrano[3 ,4- 
flquinoline, 

2,5-dihydro-2,2,4-triniethyl-5-(2-propenyl)- 1 H-[ 1 ]benzopyrano [3,4-f]quinoline- 1 0- 
methanol, 

20 2,5 -dihy dro-2,2,4-trimethyl-5-(2propenyl)- 1 H- [ 1 jbenzopyrano [3 ,4-flquinoline- 1 0- 
carboxylic acid, 

5-(3,5-diclilorophenyl>10-ethoxy-2,5-dihydro-2,2,44rimethyl-lH41]ben^^ 
fjquinoline, . . 

5-(3,5-dicWorophenyl)-2,5-dihydro-2,2,4-trimethyl-lH-[l]ben^^ 
25 lO-ol, 

5-(3,5-dichlorophenyl)-2,5-diliydro-2,2,4-trimethyl-lH-[l]benzopy 
1 0-yl]methylcarbonate, 

2,5-dihydro-2,2,4-trimethyl-5-(2-propenyl)-lH-[l]benzopyrano[3,4-q 
10-(bromodifluoromethoxy)-2,5-dihyro-2,2,4-trimethyl-5-(2-propen^ 
30 [l]ben2opyrano[3,4-f|quinoline, 

[3-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]be^^ 

phenyl] methylcarbonate, 

2p-dihydro-10-methoxyo-(3-methoxyphenyl)-2,2,4~triiii^^^^ 
fjquinoline, 

35 2,5-dihydro- 1 0-methoxy-2,2,4-trimethyl-5-[3-(2-propenyloxy)phen5d]- IH- 
[ 1 ]benzopyraiio [3 ,4-f]quinolme, 

2 ,5 -dihy dro- 1 0-methoxy-2 ,2 ,4-trimethy 1- 5 - [3.-(pheny lmethoxy)phenyl] - 1 H- 
[ 1 Jbenzopyrano [3 54-fl quinoline, 
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5-[3<cyclopropylmefhoxy)phenyl]-2,5-dihydro-10-methoxy-2;2,4-trimeA^ 
[1 ]beiizopy rano;[3 ,4-flquinoline, 

2,5-dihyaro-T0-inethoxy-2,2,4-trime&yl-5-[3-[2KHpiperia 

[1 ]benzopyrano[3 ,4-f!qum61i.ne, 
5 5-(3-hexyloxyj)henyl)-.2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano 

' fjquinoline, 

543K2,4-dimtrophenoxy)phenyl]-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH- 

. [l]benzopyrano[3,4-f]qmn61ine, 
2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[3-(2-prop.ynyloxy)phenyl]-lH- 

10 [l]beiizopyrano[3,4-flquinoline, 

3-(2,5-dihydio-10-niethoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-flquinolin-5- 

yl)phenol, 4-methylbenzenesulfonate (ester), 

4K2,5-dihydro-10-nietlioxy-2,2,4-trimethyl-lH41]beiizopyraiio[3,4-f]qu^ 

yl)phenolacetate (ester), 
15 4-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]qumolin-5-yl)- 

phenol, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[[4-(methylthio)methoxylphenyl]-lH- 
[l]benzopyrano[3,4-f|quinoline, 

[4<2,5-dihydro-10-rnethoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f|quinolm-5- 

20 yl)phenyl] dimethylcarbamate, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[4-(phenylmethoxy)phehyl]-lH- 

[l]benzopyrano[3 ,4-flquinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[3-(methoxymethoxy)phenyl]-lH- 

[l]benzopyrano[3,4-f]quinoline, 
25 [(2,5-dihydro-10-iixethoxy-2,2,4-tritnethyl-lH.[l]beiizopyrano[3,4-flquinolin-5- 

yl)phenyl] 1-morpholinecarboxylate, 

2,5-diliydro-10-inethoxy-2,2,4-tririiethyl-5-[3-[(rnethylsulfinyl)methoxy]phenyl]-lH- 
[1 ]benzopyrano [3 ,4-flquinoline, 

O-[3-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinolin-5- 

30 yl)phenyl] ester, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[3-(metliyIthio)phenyl]-lH- 

[l]benzopyrano[3,4-f]quinoline, 

0-[3-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyraiio[3,4-f]quinolin-5- 

■ yl)phenyl] methylcarbonothioate, 
35 [3-(2,5-dihydro-10-methoxy-2,2,4-trimethyl]-lH-[l]benzopyrano[3,4-f|quin6lin-5- 

yl)phenyl] trifluoromethanesulfonate, 

5.[3_(4,5-dihydro-4,4-dimethyl-2-oxa2olyl)phenyl]-2,5-dihydro-10-mefhoxy-2,2,4- 
trimethyl-lH-[l]benzopyrano[3,4-flquinoline, 

22 



OMRnnnin- -:WO 0202565A2_L> 



M'O 02/()2'5r»5 



PCT/lJSOl/20423 



ethyl 3-(2,5-dihjdro-10-methoxy-2,2,4-trimetltyl-lH-: 
yl)benzoate, 

3-(2,5-diliy dro- 1 0-methoxy-2,2,4-tfimethyl- 1 
yl)benzoic acid, 

2,5-dihydro-10-methoxy-2,2,4-trimetliyl-5-[3-niethyl-5-(^ 
[ 1 ]benzopyrano [3 ,4-f]quinolme, 

1 - [3 -(2,5-dihydro- 1 0-methoxy-2,2,4-Mmethyl- 1 H-[ l]bei^^ 
5-methylphenyl]ethanone, 

3-(2,5-dihydro- 1 0-methoxy-2,2,4-trimethyl- 1 H-[ 1 ]benzopyrano[3 ,4-f]quinolin-5-yl)-5- 
trimethylbenzenemethanol, 

5-[3-(2-fiiranyl)phenyl]-2,5-dih5'dro-10-methoxy-2,2,4-tri^^ 
[ 1 ]benzopy rano [3 ,4-^ quinoline, 
2,5-dihydro-l0-me1lioxy-2,2,4-tTimethyl-5-[3-meth^^ 
[l]benzopyrano[3,4-f|quinoline, 

3-(2,5-dihydro- 1 0-methoxy-2,2,4-trimethyl- 1 H-[l ]benzopyrano[3 ,4-flquinolin-5- 
methy l)-5 ^N-dimethylbenzenamine, 

3-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[ljbenzopyrano[3,4-q 
methyl-N-(2-propenyl)benzamide, 

3-(2,5-diliydro-10-methoxy-2,2,4-trimethyl-lH-[13benzopyrano[3,4-^ 
(2-methoxyethyl)-5-methylbeiizenamine, ^ 

3-(2,5-dilaydro- 1 0-methoxy-2,2,4-triniethyl- 1 H-[l ]ben2opyrano[3,4-flquinolin~5-yl)-N- 
(2-propenyl)benzenamine, 

N - [3 -(2,5 -dihy dro- 1 0-methoxy-2,2,4-triniethy 1-1 H- [ 1 ]benzopyrano [3 ,4-f] quinolin- 5 -yl)- 
5-methylpheny 1] -N^N-dimethylurea, 

N- [3 -(2,5 -dihy dro- 1 0-methoxy-2,2,4-trimethyl- 1 H- [ 1 ]benzopyrano [3 ,4-f|quinolin-5- 
yl)phenyl]beiizenemethanamine, 

5-[(3 ,5-dichlorphenyl)methylene]-2,5-dihydro- 1 0-methoxy-2,2,4-trimethyl^ 
[1 ]benzopyrano[3 ,4-flquinoline, 

5- [(4-chlorophenyl)methylene]-2,5-dihydro- 1 0-methoxy-2,2,4-trimethyl- 1 H- 
[1 ]benzopyrano[3 ,4-f|quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimetiiyl-5-[[3-(trifluoromethyl)-phenyl]met^^^ 

' [l]-benzop3Tano[3,4-f]quinoline, 
5-[(2,6-difluorophenyl)methylene]-2,5-dihydro-10-methoxy-2,2,4-trimet^^^ 
[1 ]benzopyrano[3 54-fjqumoline5 

5-[(2-chlorophenyl)methylene3-2,5-dihydro-10-methoxy-2,2,4-1rimethyl-lH 
[1 ]benzopyrano[3 ,4-f]quinoline, 

5- [(2,6-dichlorophenyl)methy lene]-2,5-dihydro- 1 0-methoxy-2,2,4-trimethyl- IH- 
[ 1 ]benzopyrano [3 ,4-fjquinoiine. 
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;5-[(2-fluoropTieny'l)mefhylene]-2,5-dihydro-"10-methoxyn2,2/-lTimethyl-lH 
[1 ]benzop.yrano[3 ,4-f]quinoline, 

2,5-dihydi-o-1.0-methoxy-2,2,4-triniethyi-5-[(4,5-diliyaro-4,4-dimetliyl-2- 
oxazolyl)methylene]- 1 H- [1 ]benzopyrano[3 ,4-fl quindline, 
2,5-dihydro-rG-methoxy-2,2,4-trimethyl-5-(2-pyridinylmethylene)-lH- 

[1 ]benzopyrano[3,4-flquinolme, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(2-thienyl)-lH-[l]benzopyrano[3,4- 

fjquinolirie, 

2,5-dihydro-9,10-dimethoxy-2,2,4-trimethyl-5-(2-propenyl)-lH-[l]benzopyrano[3,4- 
fjquinoline, 

5-(2-cyclohexen-l-yl)-2,5-dihydro-9,10-dimethoxy-2,2,4-trimethyl-lH- 
[1 ]benzopyrano[3,4-flquinoline, 

2,5-dihydro-10-methoxy-5-(3-methyl-3-butenyl)-2,2,4-triniethyl-lH- 
[ I ] benzopyrano [3 ,4-fj quinoline, 

2,5-dihydio-10-methoxy-5-(5,5-dimethyl-3-cyclohexenyl)-2,2,4-trimethyl-lH- 
[ 1 ] benzopyrano [3 ,4-fl quinoline, 

rel (5R,2'R)2,5-dihydro-10-inethoxy-5<2-oxo-3-tetrahydropyranyl)-2,2,4-trimethyl-lH- 
[ ] ] benzopyrano[3 ,4-f]quinoline, 

unii{5R, 2' S) 2,5-dihydro- 1 0-methoxy-5-(2-oxo-3-tetrahydropyranyl)-2,2,4-trimethyl- 
1 H- [ 1 ]benzopyranoi3 ,4-flquinoline, 

2,5-dihydro-10-metlioxy-5-(3-cyclopentenyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
fjquinoline, 

2,5-dihydro-10-methoxy-5<3-cyclohexenyl)-2,2,4-trimetliyl-lH-[l]ben2opyrano[3,4- 
fjquinoline, 

2,5-dihydro-10-methoxy-5-(3-butenyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 

fjquinoline, 

2,5-dihydro-l 0-methoxy-5-(l -ethenyl- 1 -cyclohexyl)-2,2,4-trimethyl- 1 H- 
[ 1 ]benzopyrano [3 ,4-fl quinoline, 

2,5-dihydro-10-methoxy-5-(4,4-dimethyl-3-cyclohexenyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2 ,5-dihy dro- 1 0-methoxy- 5 -( 1 -methylene-2-cyclohexyl)-2,2,4-trimethy 1- 1 H- 
[ 1 ]benzopyrano [3 ,4-f] quinoline, 

2,5-dihydro-10-methoxy-5-(l-oxo-2-cyclohexyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-flquinoline, . 

2,5-dihydro-10-meth6xy-5-(3-cyclooctenyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
f]quinoline, 

2,5-dihydro-10-methoxy-5-(3-cycloheptenyl)-2,2,4-triinethyl-lH-[l]benzopyrano[3,4- 
flquinoline, 
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2,5-dihyaro-;10rme11ioxy-;5<l-cyclohexenylmethyl)-2,2,4-trime 
[1 ]benzop.yrano[3 ,4-f] quinoline, 

2,5-dihydro-10-methoxy-5<33-dimethyl-6-cyclohexenyl)-2,2,4-liimethyl-lH 
[l]benzopyrano;[3,4-flquinoline, 

2,5-dihydro-10-methoxy-5-(2-bromo-3-propenyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3.,4-f]quinoline, 

/•eZ(5R,3 'R) 2,5-dihydro-l 0-methoxy-5-(l -hydroxymethyl-3-cyclohexenyl)-2,2,4- 
trimethyl-lH-[l]benzopyi-ano[3,4-f3quinolme, 

reZ(5R,3'S) 2,5-dihydro-10-methoxy-5-(l-hydroxymethyl-3-cyclohexeny.l)-2,2,4- 
trimethyl- lH-[ 1 ]benzopyrano[3 ,4-flquinoline, 

2,5-dihydro-10-methoxy-5-(3-hydroxymethyl-3-cyclohexenyl)-2,2,4-trimethyl-lH- 
[1 ]ben2opyrano[3 ,4-f)quinoline, 

2,5-dihydro- 1 0-methoxy-5-(3-indoiyl)-2,2,4-trimethyl-l H-[l]benzopyrano[3 ,4- 

f|quinoline, ^ 

re/(5S,3'S) 2,5-diliydro-10-methoxy-5-(l-methyl-3-cycloh.exenyl)-2,2,4-trimethyl-lH- 

[l]benzopyrano[3,4-f]quinoline, 

rel (5R,3'S) 2,5-dihydro-l6:methoxy-5-(l-methyl-3-cyclohexenyl)-2,2,4-trimethyl-lH- 
[ 1 ]ben2opyrano [3 ,4-f|quinoline, 

(-) (5S,3'S) 2,5-dihydro- 10-methoxy-5-(l-methyl-3-cyclohexenyl)-2,2,4-trimethyl-lH- 
[ 1 ]beiizopyrano [3 ,4-fl quinoline, 

(-) (5S, 3'R) 2,5-dihydro-10-methoxy-5-(l-hydroxymethyl-3-cyclohexenyl)-2,2,4- 
trimethyl- 1 H-[l ]benzopyrano[3 ,4-f]quinoline, 

(+) (5R, 3'S) 2,5-dihydro-10-methoxy-5-(l-hydroxymethyl-3-cyclohexenyl)-2,2,4- 
.trimethyl-lH-[l]benzopyrano[3,4-flquinoline, 

(-)-(5 S, 3 'R) 2,5-dihydro-l 0-methoxy-5-(l -methyl-3-cyclohexenyl)-2,2,4-trimethyl- 1 H- 
[l]benzopyrano[3,4-flquinoline, 

(+)-(5R,3'S)2,5-dihydro-10-methoxy-5-(l-niethyl-3-cyclohexenyl)-2,2,4-1riniethyl-lH- 
[l]beiizopyrano[3,4-flquinoline, 

2,5-dihydro-10-methoxy-5-(l-cliloromethyl-3-cyclohexenyl)-2,2,4-trimethyl-lH- 
[ 1 ]benzopyrano [3 ,4-f] quinoline, 

rel (5R, 3'R) 2,5-dihydro-l 0-methoxy-5-(l -methoxymethyl-3-cyclohexenyl)-2,2,4- 
trimethyl-lH-[l]benzopyrano[3,4-flquinoline, - 
rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-methylthiomethyl-3-cyclohexenyl)-2,2,4- 

trimethyl- 1 H-[ 1 jbenzopyrano [3 ,4-fl quinoline, 

rel (5R, 3 ' S) 2,5-dihydro-l 0-methoxy-5-(l -acetoxymetliyl-3-cyclohexenyl)-2,2,4- 
trimethyl- 1 H-[l ]benzopyrano[3 ,4-flquinoline, 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-acetoxymethyl-3-cyclohexenyl)-2,2,4- 
triniethyl- 1 H-[ 1 ]benzopyrano [3 ,4-fl quinoline, 
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rel (5R, 3'R):2;5-aihydro-10-methoxy-5-(l-methoxymeft^^^ 
trimethyI-lH-ll]berLZopyrano[3,4-f]qumolme, 

rel (5R, 3'R):2;5-diliydi'o-l 0-methoxy-5-(l-(N,N-dimethylammo)methyl-3- 
cyclohexenyI)-2;2,4-trim ethyl- 1 H-[l jbenzopyrano [3 ,4-f]quinoline, 
5 rel (5R, 3'S) 2,5-dihydro-10-methoxy-5-(l-methyltHiomethylo-cyc^^^ 
triniethyMH-[l ]benzopyrano[3 ,4-f|quinoline, 

rel (5R, 3'R) 2,5-dihydro-10-methoxy~5-(l-(N-morpholino)niethyl-3-cycloh^ 
2,2,4-trimethyl-lH-[l ]benzopyrano[3,4-f|quinoline, . 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-(N-methyl-N-methylsulfoiiylaiB^^^ 
) « I 3-cyclohexeny])-2,2,4-trimethyI-lH-[l]benzopyrano[3,4-f]quinoline, 

rcl (5R, 3'S) 2,5-dihydro-10-methoxy-5-(l-(N,N dimethylaniino)methyl-3- 

cy clohexenyl)-2,2,4-tximethyl- 1 [ 1 Jbenzopy rario [3 ,4-flquinolme, 
. rcl (5R, 3'R) 2,5-dihydro-10-metlioxy-5-(l-(N-me1hylamino)me1h^ 

2,2,4-trimethyl-lH-[l]benzopyrano[3,4-flquinoline5 
15 2.5 -dihydro- 1 0-methoxy--5-(2-methy l-3-propenyl)-2,2,4-trimetliyl- 1 H- 

[ 1 ]benzopyrano[3,4-flquinoline, 

. 2,5-dihydro-10-methoxy-5-(l 3-butadien-^2-yl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
fjquinoline, 

2,5 -dihydro- 1 0-methoxy-5-(2-carbomethoxy-3 -propenyl)-2,2,4-trinietii3d- 1 H- 
20 [l]ben2opyrano[3,4-f|quinoline, 

2 , 5-dihydro- 1 0-methoxy-5-( 1 ,2'-dihy droxy-3-propyl)-2,2,4-trimethyl- 1 H- 
[1 ]benzopyrano[3,4-f]quinolme, 

2,5-dihydro- 1 0-methoxy-5-(l ,2-epoxy-3-propenyl)-2,2,4-trimethyl-lH- 
[ 1 ]benzopyrano[354-f)quirioline, 
25 2,5-dihydro- 1 0-methoxy-5-(l -(N-phthalimido)-3-propyl)-2,2,4-trimetliyl- IH- 
[] ]beiizopyrano[3,4~f]quinolme, 

2,5-dihydro-10-methoxy-5-(l-amino-3-propyl)-2,2,4-trimethyl-lH-[l]bei^^ 
fjquinoline, . 

2,5"dihydro-10-methoxy-5-(l-(hydrazmocarbonylamino)-3-propyl)-2,2,4-tri^^ 
30 [l]benzopyraiio[354-f]qumolme, 

{E) 2,5-dihydro- 1 0-methoxy-5-(2-carbomethoxy- 1 -ethenyl)-2,2,4-trimetiiyl-l H- 
[l]beiizopyraiio[3,4-flquinolme, 

(Z)-2,5-aihydro- 1 0-metiioxyo-(l-propenyl)-2,2,4-triniethyl- ^ 
fjquinoline, 

35 {E) 2p-dihydro-10-methoxy-5-(3-hydroxy-l-propenyl)-2,2,4-trimethyl-lH- 
[ 1 ]benzopy rano [3 54-f] quinoline, 

(£) 2,5-dihydro- 1 0-methoxy-5-(3-(N,N-dimethylaminocarbonyloxy)- 1 -propenyl)-2,2,4- 
trimethy 1- 1 [ 1 ]benzopy rano [3 ,4-f] quinoline, 
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(£0 2,5-dihydro-10-methoxy-5-(3-methoxymetlioxy-l-propenyl)-2,2,4-trimethyl^^ 
[ 1 ]benzopyrand[3 ,4-flquinoline, 

2,5-dihydro-T0-methoxy-5K3-hydroxy-3-propenyl)-2,2,4-trimethyl-^ 
[ 1 ]benzopyraiiQ[3 ,4-flquinolme, 

methyl 2<2,5-aihydro-10-methoxT-2,2,4-trimethyl-:lH41]ben2opyrano[3,4-f]qum^^ 

yl) acetyl hydroxamate, - ' 

2<2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH41]benzopyrano[3,4-f]qumolin-5-yl) 

acetaldehyde, 

2,5-dihydro-10-me1hoxy-5-(2-cyclohexylidenylethyl)-2,2,4-trimethyl-lH- 
[1 ]beiizopyrano[3 ,4-f|quinoline, 

2,5-dihydro-10-methoxy-5-(2-cyclopen.tylidenylethyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-flquinoline, 

2,5-dmydro-10-methoxy-5<2-cycloheptylidenylethyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3 ,4-flquinoline, - 

2,5-dihydro-10-methoxy-5-(3-methyl-2-butenyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3 ,4-flquinoline, 

trans 2,5-dihydro-10-metlioxy-5-(2-butenyl)-2,2,4-triniethyl-lH-[l]benzopyrano[3,4- 
flquinoline, 

trans 2,5-dihydro-10-methoxy-5-(2-penten-l-yl)-2,2,4-triinethyl-lH- 

[l]benzopyrano [3 ,4-flquinoline, - . ' . 

2,5-dihydro-10-methoxy-5-(l,l-difluoro-l-propen-3-yl)-2,2,4-trimethyl-lH- 

[1 ]benzopyrano[3 ,4-flquinoline, 

iE) methyl 2-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
f]quinolin-5-yl) 2-butenoate, 

(£)2,5-dihydro-10-methoxy-5-(4-hydroxy-2-buten-l-yl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f3quinoliiie, 

(£)2,5-dihydro-10-methoxy-5-(4-(N,N-dimethylamin6carbonyloxy)-2-buten-l-yl)- 
2.2,4-trimethyl-lH-[l]ben2opyraiio[3,4-flquinoline, 

(E) 2,5-dihydro-.l 0-methoxy-.5-(4-(N-methylaminocarbonyloxy)-2-buten- 1 -yl)-2,2,4. 
trimethyl-lH-[l ]benzopyrano[3 ,4-flquinoline, 

(£)2,5-dihydro-10-methoxy-5-(2-butenyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
f]quinoline, 

2,5-dihydro-10-methoxy-5-(2-iiydroxyethyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
f]quinoline, 

2,5-dihydro-10-methoxy-5-(2-(N-benzylcarbonyloxy)ethyl)-2,2,4-trimethyl-lH- 
[1 ]benzopyrano[3 ,4-flquinoline, 

2,5-dihydro- 1 0-methoxy-5-(2-(N-morpholinocarbonyloxy)ethyl)-2,2,4-trimethyl-lH- 
[1 ]benzopyrano[3 ,4-f]quinoline, 
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2,5-dihycko-10-methoxy-5-(2-(N-(2-methoxyethyl)am^ 
trinietliyl-1 H- [1 jbenzopy rano [3.,4-f]quinoline, 
2,5-aihydro-10-metlooxy-5-(2-(N-metiiyaiiimocarbon3^1^ 
1 H-['l ]ben20Ryrano[3 ,4-fJquinoline, 
5 2,5-aihydro-rO-niethoxy-5-(2-(Tvf,NTdimethylam^ 
1 H-[l ]benzopyrano [3 ,4-f|quindline, 

2,5-dihydro- 1 0-medioxy-5-(2-methoxymetlioxyethyl)-2,2,4-trimethyl- 1 H- 
[ 1 Jbenzopy rano [3 ,4-f] quinol ine, 

2,5-dihydro-10-methoxy-5-(2,2-dimethyletlioxycarbonylammo)me^^ 
10 lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-metlioxy-5KammomethyI)-2,2,4-trimethyl-lH^ 
fjquinoline, 

2,5-dihydro-10-methoxy-5-(ethoxycarbonylamino)methyl)-2,2,4-trimethyl^ 

[ 1 ]benzopy rano [3 ,4-f] quinoline, 
15 2,5-dihydro-10-methoxy-5-(carboethoxy)-2,2,4-1ximethyl-lH-[l]benzo 

fjquiholine, 

2,5-dihydro-10-methoxy-5-(cyclopen1yl)-2,2,4-trimethyl-lH-[l]be^^ 
fjquinoline, 

2,5-dih3^dro-10-methoxy-5<l-methylpropa-l,2-dienyl)-2,2,4-trm^ 

20 [l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-10-methoxy-5-(3,4,5-trifluorophenyl)-2,2,4-trim 
[l]beiizopyrano[3,4-flquinoline, 

2,5-dihydrp-10-methoxy-5Kcyclohexyl)-2,2,4-trimethyl-lH^ 
f|quinoline, 

25 2,5-dihydro-10-metlioxy-5<2-pyTidyl)-2,2,4-tiimethyl-lH41]bei^^^ 
fjquinoline, 

2,5-dihydro-10-methoxy-5-(3-pyridyl)-2,2,4-trimethyl-lH-[l]benzopyran^ 
flquinoline, 

2,5-dihydro-10-methoxy-5-(4-pyridyl>2,2,4-trimethyl-lH-[l]ben^^^ 

30 • fjquinoline, 

(10-chloro-9-hydroxy-5-(3-propenyl)-2,2,4-triniethyl-lH-2,5-dihydro- 

[ 1 Jbenzopyrano [3 ,4-'^ quinoline, 

]0-chloro-9-hydroxy-5-phenyl-2,2,4-triinethyl-lH-2,5-dihydro41]ben^ 
f]quinoline, 

35 10-cmoro-9-hydroxy-5-(3-trifluoromethylphenyl)-2,2,4-trimethy^ 
[ 1 Jbenzopyrano [3 ,4-flquinoline, 

1 0-chloro-9>hy droxy-5-(3 ,5-dimethylphenyl)-2,2,4-trimethyl- 1 H-^ 
[ 1 ]benzopy rano [3 ,4- jf] quinoline, 
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reI-{5S, 3 ''i?)-9-hyaroxy-l 0Tmefhoxy-5-[l -hydroxymethyl-3-cycl6hexenyl]-2,2,4- 
1ximethylr2,5-dihydro-lH-[l]be]xzopyraiio[3,4-f]qmnoline, 

(-) 2,5(S)-dihyaro-94iydroxy-10-chloro-2,2,4-trimetliyl-5-(3S-cyclopentenyL)-lH- 
[I]ben2opyranq[3,4-f3quinoline, 

(-) 2,5(S)-dihydro-9-hydroxy- 1 0-chl6ro-2,2,4-trimetliyl-5-(3R-cyclopenteny 1 )-l H- 
[ 1 ]benzopyrano[3,4-flquinoline, 

1 0-chloro-9-hydroxy-5-(3 ,5-dichlorophenyl)-2,2,4-trimethyl- lH-2,5-dihydro- 
l 1 3ben2X)pyrano[3,4-iE]quinoline, 

(+)-(5R, 3'S) 2,5-dihydro-9-hydr6xy-10-cWoro-2,2,4-triinetliyl-5-(3-cycl6pentenyl)-lH- 
[ 1 ]benzbpyran9[3 ,4-fjquinoline, 

( +)-(5R, 3'R)2,5-dihydro-9-hydroxy- 1 0-chloro-2,2,4-trimethyl-5-(3-cyclopenteny 1 )-l H- 
1 1 ]beiizopyrano[3,4-f|quinoline, 

10-chloro-9-hydroxy-5-(3,4-difluorophenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 
[ 1 ] benzopy rano [3 ,4-f] quinoEne, 

0- 1 0-methylenedioxy-5-phenyl-2,2,4-trimethyl-lH-2,5-dihydro-[l]benzopyrano[3,4- 
fjquinoline, 

5K3-propenyl)-9-cmoro-10-ethenyl-2,2,4-trimethyl-2,5-dUiydro-lH-[l]benzopyrano[3,4 
j]quinoline5 

9-chloro-10-metlioxy-5-phenyl-2,2,4-trimeti[ayl-2,5-dihydro-lH41]benzopyrano[3,^^ 
fjquinoline, 

5-(3-propenyl)-9-chloro-i0-difluoromethoxy-2,2,4-trimethyl-2,5-dihydro-lH- 
[ 1 ]benzopyrano[3 ,4-flquinoline, 

97chIoro-10-difluoromethoxy-5-phenyl-2,2,4-trimethyl-2,5-dihydro-lH- 
[ 1 ]benzopyrano[3,4-f|quinoline, 

8-fluoro-10-methoxy-5-phenyl-2,2,4-trimethyl-2,5-dihydro-lH-[l]benzopyrano[3,4- 
fjquinoline, 

5-(3-propenyI)-8-fluoro-10-methoxy-2,2,4-trimethyl-2,5-dihydro-lH- 
[1 ]benzopyrano[3,4-f|quinoline, 

(1 0-niethoxy-9-fluoro-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 
[1 ]benzopyrano[3,4-f3quinoline, 

10-methoxy-9-hydroxy-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 

[1 ]benzopyrano[3,4-f]quinoline, 

(+/-) 2,5-dihydro-9-hydroxy-l 0-methoxy-2,2,4^triinethyl-5-(3-cyclohexeny 1)-1H- 
[1 ]benzopyrano[3 ,4-f]quinoline, 

(+/-) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(l-inethylcyclohexen-3-yl) 
1 H-[ 1 ] benzopy rano [3 ,4-fjquinolme, 

(-) (5S, 3'S)-9-hydroxy-5-[l-methyl-3-cyclohexenyl]- 1 0-methoxy-2,2,4-trimethyl-2,5- 
dihy dro- 1 H- [ 1 ] benzopyrano [3 ,4-flquinoline. 
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(+) (5R,3'R)-9-hydroxy-.5-[l-methyl-3-cyclohexenyl]- 10-methoxy-2,2,4-trimethyl-2,5- 
dihydro- 1 H-['l ]benzopyrano,[3 ,4-f] quinolme, 

(+) (5R,3 '.S)-9-hydroxy-5-[l -methyl-3-cyclohexeriyl]- 1 0-niethoxy-2,2,4-trimetliyl-2,5- 
dihydro- 1 H-[l ]benzopyrano [3 ,4-f]quinoline, 
5 (-) (5S,3'R)-9-hydroxy-5-[l-methyl-3-cyclohexenyl]- 10-methoxy-2,2,4-trinietliyl-2,5- 
dihydro- 1 H-[ 1 ]benzopyrano[3 ,4-f]quinoline, 

7-e/-(5S,3'R>9-hydroxy-5-[l-hydroxymethyl-3-cyclohexenyl]-10-methoxy-2,2,4- 
trimethyl-2,5-dihydro- 1 H- [ 1 ]benzopyrano [3 ,4-f} quinoline, 
(+/-) (5S,3'R) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(l- 
10 methylcyclohexen-3-yl)-lH-[l]benzopyrano[3,4-f]quinoline, 

re/-(5S,3 '.R)-9-hydroxy-5-[l -methoxymethyl-3-cyclohexenyl]- 1 0-methoxy-2,2,4- 
trimethyl-2,5-dihydro-lH-[l]benzopyrano[3,4-flqumoline, 

2,5-dihydro-9-hydroxy-10-methoxy-5-propyl-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
f] quinoline, 

15 (-) (5S,3'S) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-cycloheptenyl)- 
lH-[l]benzopyrano[3,4-f]quinoline, 

(-) (5S,3'R) 2,5-dihydro-9-hydroxy-l0-methoxy-2,2,4-trimethyl-5-(3-cycloheptenyl)- 
lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy- 1 0-methoxy -2,2,4-trimethyl-5-phenyl- 1 H-[l ]benzopyrano [3 ,4- 
20 fjquinoline, 

2,5-dihydro-9-hy droxy- 1 0-methoxy-2,2,4-trimethyl-5-(3 ,5-difluoropheny 1)- 1 H- 
[1 ]benzopy rano [3 ,4-f|quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimetliyl-5-(3,4,5-trifluorophenyl)-lH- 

[ 1 Jbenzopyrano [3 ,4-fl quinoline, 
25 5-butyl-2,5-dihydro-9-hydroxy- 1 0-methoxy-2,2,4-trimethyl- 1H-[1 ]benzopyrano[3 ,4- 

fjquinoline, 

(-) (5S,3'S)2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-cyclopentenyl)- 
1 H- [ 1 Jbenzopyrano [3 ,4-f]quinoline, 

(-) (5S,3 'R) 2,5-dihydro-9-hydroxy- 1 0-methoxy-2,2,4-trimethyl-5-(3-cyclopenteny 1)- 

30 1 H- [ 1 Jbenzopyrano [3 ,4-f] quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3,4-difluorophenyl)-lH- 

[ 1 jbenzopyrano [3 ,4-f] quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5^(4-fluorophenyl)-lH- 

[ 1 jbenzopyrano [3 ,4-f]quinoline, 
35. 2,5-dihydro-9-hydroxy-10-niethox;y-2,2,4-trimetiiyl-5-(3-trifluoromethylphenyl)-lH- 

[ 1 ]benzopyrano[3 ,4-fjquinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-5-bistrifluoromethylphenyl)- 
lH-[l]benzopyrano[3,4-flquinoline, 

30 
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2,5-aihydr0-9-lijdroxy-lO-methoxy-2,2,4-tfbTiethyK5<3-lrifluorom^^ 
clilorophenyl)-lH-[l]benzopyrano[3,4-flqumoTme, 

2,5-dihydro-9-liydroxy-10-methoxy-2,2,4-trimethyl-5<2-methylpropyl)-lH- 

[1 ]benz6pyrano[3 ,4-f]q\unoline, 
5 2,5-dihydro-9-hydroxy-10-meflioxy-2,2,4-trimethyl-5<3-fluoro-4-chlorophenyl)-lH- 

[l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-9-hydroxy-l 0-mefhoxy-2,2,4-trimethyl-5-(3-butenyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-l 0-methoxy-5-(phenylinethyl)-2,2,4-trimethyl-lH- 

10 [l]benzopyrano[3,4-f)quinoline, 

(-)(5S,3'R)2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-[l-ethyl-3- 

cy clohexenyl]- 1 H- [i ]benzopyrano[3 ,4-fl quinoline, 

.(-) (S) 5-cyclopentyl-2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-triniethyl-lH- 

[ 1 ]benzopyrano[3 ,4-f]quinoline, 
j5 (+) (R) 5.cyclopentyl-2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-lH- 

[l]benzopyrano[3,4-fjquinoline, 

2,5-dihydro-9-hydroxy-l 0-methoxy-5-(3-propynyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-9-hydroxy- 1 0-methoxy-2,2,4-trimethyl-5-(2-propyl)-lH- 

20 [l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5K5-methoxy-2-thienyI)-lH- 

[1 ]benzopyrano[3,4-f]quinoline, 

(±)2,5-dihydro-9-hydroxy-10-methoxy-2",2,4-trimethyl-5K23,4,5,6-pentafluorophenyl)-^ 

lH-[l]be:nzopyrano[3,4-flquinoline, 
25 (+/-) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5(S)-(3(S)-l- 
hydroxymefhylcyclopenten-3-yl)-lH-[l]benzopyrano[3,4-f]quinoline,- 
(+/-) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5(S)-(3(S)-l- 
methylcarboxylatecyclopenten-3-y 1 )- 1 H-[l]benzopyrano[3 ,4-flquinoline, 
(-) (5S,3'S) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimeliiyl-5-(3-cyclohexenyl)-lH- 

30 [1 ]benzopyrano[3 ,4-f]quinoline, 

(-) (5S,3'R)2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-cyclohexenyl)-lH- 

[1 ]benzopyrano[3 ,4-f] quinoline, 

2,5-dihydro-9-hydroxy- 1 0-methoxy-2,2,4-trimetliy]-5-(2-thienyl)-l H- 

[l]benzopyrano[3,4-f]quinoline, 
,35 (±) 2,5-dihydro-9-hydroxy- 1 0-methoxy-2,2,4-trimethyl-5-(2-metliylphenyl) - 1 H- 
[ 1 ]benzopyrano [3 ,4-f)quinoIine, 

2,5-dihydro-9-hydroxy- 1 0-methoxy-2,2,4-trimethyl-5-(2-acetoxymethyl-3-propenyl)- 
1 H-[l ]benzopyrano[3 ,4-f|quinoline, 
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(+) (511,3 ' S) :2,5-dihydro-9-hydroxy- 1 0-metlioxy-2,2,4-tf iinethyl^5-[l -ethyl-.3- 

cyclohexenyl]-lH-[l]benzop3'rano[3,4-flqumoline, 

2,5-dihydro-9-hyaroxy-10-methoxy-2,2,4-trimethyl-5-cyclohexyl-lH- 

[l]benzopyrano[3,4-fjquinoline, 
• 5 2,5,5-trihydro-9-hydroxy-10-methoxy-2,2,4-trinietliyl-lH-[l]benzopyrano[3,4- 

flquinoline, 

2,5-dmydro-9-hydroxy-10-methoxy-2,2,4-trimetliyl-5-(2-hydroxymethyl-3-propenyl)- 
lH-[l]benzopyrano[3,4-f|quinoline, 

methyl 2-[2,5-diliydro-9-hydroxy-10-methoxy-2,2,4-triniethyl-lH-[l]benzopyrano[3,4- 

10 fl-5-quinolinyl] acetate, 

(Z) 2,5-diliydro-9-liydroxy-10-methoxy-2,2,4-trimethyl-5-(2-butenyl)-lH- 

[1 ]benzopyraiio[3 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-methyl-2-butenyl)-lH- 

[l]benzopyrano[3,4-f]quinoline, 
j5 (+) (5S,3'S) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-cyclohexenyl)- 

lH-[l3benzopyrano[3,4-flquinoline, 

(+) (5R,3'R) 2,5-dihydro-9-hydroxy-10-metlioxy-2,2,4-trimethyl-5-(3-cycloh'exenyl.)- 
lH-[l]beiizopyrano[3,4-flquinolme, 

(+) (5R,3 ' S) 2,5(R)-dihydro-9-hydroxy- 1 0-methoxy-2,2,4-trimethyl-5-.(3- 
20 cyclopentenyl)-lH-[l]benzopyrano[3,4-flquinoline, 

(+) (5R,3'R) 2,5(R)-dihydro-9-hydroxy-10-raethoxy-2,2,4-trimethyI-5-(3- 

cyclopentenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 
. rel-(5S)-9-hydroxy-5-[(3R)-(l -methoxycarbonyl)cyclohexen-3-yl]- 1 0-methoxy-2,2,4- 

trimethyl-2,5-dihydro- 1 H-[l ]benzopyrano[3,4-flquinoline, 
25 .2,5-dihydro-9-hydroxy-10-niethoxy-2,2,4-trimethyl-5-(2-metliyl-3-propenyl)-lH-. 

[ 1 ]benzopyrano[3 ,4-flqumoline, 

9,10-Dimethoxy-^5-(3-propeiiyl)-2,2,4-trimethyl-lH-2,5-dihydro- [l]benzopyrano[3,4- 
fjquinoline, 

9, 1 0-Dimethoxy-5-[3-cy clohexenyl]-methoxy-2,2,4-trimethyl-2,5-dihydro- 1 H- 

30 [l]benzopyrano[3,4-f)qumoline, 

10-methoxy-9-ethoxy-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 

[ 1 Jbenzopyrano [3 ,4-fl quinoline» 

10-methoxy-9-(3-propenyloxy)-5-(3-propenyl)-2,2,4-triinethyl-lH-2,5-dihydro- 

[l]beiizopyrano[3,4-f)quinoline, 
35 1 0-methoxy-9-(3-propynyloxy)-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 

• [l]benzqpyrano[3,4-fjquinoline, 
2,5-dihydro-9-acetoxy-10-methoxy-2,2,4-trimethyl-5-(2-propenyl)-lH- ■ 

[1 ]beii2opyrano[3,4-f)quinoline, ■ 
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2,5-dihydro-9-(4-N,N-dimethylamino-4-oxG4butanqy^ 
5-(2~propenyl)-l H-:[ 1 iberizopyraiio [3 ,4-fl quinoline, 

7-bromo -5-[3-cyclohexenyl]- 1 0"methoxy-2,2,4-trimeth.yl-2,5-dihydro-lH- 
[1 ]ben2opyranoX3 ,4-f)quiiioline, 
5 10-methoxy-7-l>romo-5-(3-propenyl)^2,2,4-trimethyl-lH-2,5-^ 
[1 ]benzopyraiio[3 ,4-f]qumoline, 

7-brom6-5-[l -methyl-3-cyclohexenyl]- 1 0-inethoxy-2,2,4-trimethyl-2,5-dihydro-lH- 
[ 1 jbenzopyrano [3 ,4-iFJquinoline, 

10-me&oxy-9-bromo-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dm^ 

10 [ 1 ] benzopyrano [3 ,4 -f\ quinoline, 

7,9-Dibromo-10-niethoxy-5K3-propenyl>2,2,4-trimethyl-lH-^ 
[1 ]benzopyranot3 ,4-flquinoline, 

7,9-Dibroinoo-[cyclohexen-3-yl]- 10-metlioxy-2,2,4-ti'imethyl-2,5-dihydro-lH- 
[ 1 jbenzopyrano [3 ,4-f|quinoline, 
15 7,9-Dibromo-5-[l-methyl-3-cyclohexenyl]-10-methoxy-2,2,4-trime%^^ 

[1 jbenzopyrano [3 ,4-flquinoiine, 

10-methoxy-7<2-ethenyl)-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydr^ 
[l]beiizopyrario[3,4-flquinoline, 

10-methoxy-7-methyl-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 
20 [l]benzopyrano[354-f|quinoline5 

10-methoxy-7-acetyl-5-(3-propenyl)-2,2,4-trim 
[1 ]benzopyrano[3,4-f]quinoline, 

(4-/-) 2,5-dihydro-9-methyl-10-methoxy-2,2,4-trimethyl-5-(l-methylcyd 
1 H-[ 1 ]benzopyrano[3 ,4-flquinoline, 
25 10-methoxy-7-methyl-9-methyl-5-(3-propenyl)-2,2,4-trimet^^ 
[ 1 ]benzopyrano[3,4-f]quinoline, 

10-cWoro-5-(3-propenyl)-2,2,4-trimetiiyl-2,5-dihydro-lH-[l]beM^ 
f|quinoline, 

(+/-) 2,5-dihydro-10-cmoro-2,2,4-trimethyl-5-phenyl-lH41]beii^ 

30 . fjquinoline, 

2,5-dihydrO"10«methoxy-5-(3-(N-methyl-N- 

(carbomethoxymethyl)aminocarbonyloxy)phenyl)-2,2,4-1iimethy 

[1 ]benzopyrano[3 ,4-f3qiiinoline, 
. 2,5-dihydro-10-methoxy-5-(3-(N-methyl-N-(N- 
35 methylcarbonyl)aniinocarbonyloxy)phenyl)-2,2,44rimethyl-lH411benzop 

fjquinoline, 

' 2,5-dihydro-10-niethoxy-5-(3-(N-methylaminocarbonyloxy)ph^ 
[ 1 ]benzopy rano [3 ,4-f| quinoline. 
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2,5-aihydro-10-methoxy-5-(3-(2-hydroxyethyl)phenyl)-2,2,4-trimethyl-lH- 
[1 ]benzDpyranq[3 ,4-f|quinoline, 

2,5-dihydro-10-methoxy-5K3-(2-methanesulfonyloxyetlwl)phenyl)-2,2,4-trimethyl-^ 

[l]benzopyi-anq[3,4-f|quinoline, 
5 2,5-dihydro-l 0-metiaoxy-5K3-(2-methytluoetiiyl)phenyl)-2,2,4-trimethyl- 1 H- 

[ 1 ]ben2opyran6[3 ,4-flquinoline, 

2,5-dihydro40-methoxy-5-(3<2-(N,N-dimethylaiiunocarbonyloxy)etliyl)phenyl)-2,2,4- 
trimethyl- 1 H- [1 ]benzopyrano[3 ,4-fl quinoline, 

2,5-dihydro-10-methoxy-5-(3<2-(>I,N-dimethylaniino)ethyl)phenyl)-2,2,4-trimeth^^ 

10 [1 ]benzopyrano[3 ,4-.f]quinoline, 

2,5-dihydro-10-methoxy-5-cyclopropyl-2,2,4-trimethyl-lH41]benzopyrano[3,4- 

fjquinoline, 

2,5-dihydro-10-methoxy-5-ethenyl-2,2,4-trimethyl-lH-[l]ben2opyrano[3,4-f]quinol^^ 

trans 2,5-dihydro- 1 0-methoxy-5-(2-phenylethenyl)-2,2,4-trimethyl-lH- 

15 [l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-10-methoxy-5-(2-phenylethynyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 

fjquinoline, 

cis 2,5-dihydro-10-methoxy-5-(2-phenylethenyl)-2,2,4-trimethyl-lH- 

[l]belizopyrano[3,4-f]quinoline, 
20 2,5-dihydro-10-inethoxy-5-(2-methylpropenyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 

flquinoline, 

trans 2,5-dihydro-10-methoxy-5-(l-cyclohexenyl)-2,2,4-trimethyl-lH- 
[ 1 ]benzopy.rano [3 ,4-f] quinoline, 

2,5-dmydro-10-(2-furanyl)-5<3-propenyl)-2,2,4-trmiethyl-lH-[l]benzopyrario[3,4- 
25 f] quinoline, 

2,5-dihydro-10-cyano-5-(3-propenyl)-2,2,4-trimethyi-.lH-[l]benzopyrano[3,4- 
f] quinoline, 

2,5-dihydro-10-carboxy-5-(3-propenyi)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
f] quinoline, 

30 2,5-dihydro-l 0-(2-hydroxymethyl)-5-(3-propenyl)-2,2,4-trimethyl-lH- 
[ 1 ]benzopyrano [3 ,4-f)quinoline, 

2,5-dihydro-10-formyl-5-(3-propenyl)-2,2,4-trimethyl-lH-[l]benzopyrano.[3,4- 
f] quinoline, 

2,5-dihydro-10-aminomethyl-5-(3-propenyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
35 f] quinoline, 

2,5-dihydro-10-methoxymethyl-5-(3-propenyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
f] quinoline, 

2,5-dihydro-10-ethenyl-5-plienyl-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-flquinoline, 
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2,5-dihyciro-.l 0-ethynyl-5-pl-ienylr2,2;4-trimethy"l-l:H-[l ]beiizopyraiio[3 ,4-f!quinoline, 
methyl 2,5-dihydro-5-phenyl-2,2,4-trimethyl-lH-iybenzopyrano[3,4-f^ 
carboxylate, 

2,5-diliydro-l O-(hydroxymetliyl)- ;5-.phenyl-2,2,4-tninethyl-lH-[l]beii2opyrano[3,4- - 
fjqmnoline, 

23-dihydro-10-formyl-5-phenyl-2,2,4-trimelJiyl-lH-Xl]benzopyrano[3,4-f]qu^^ 
.2,5-dihydro-10<methoxymethyl)-5-phenyl-2,2,4-tfimethyl-lH-[l]benz^ 

fjquinoline, 

2,5-dihydro-10-ethenyl-5-oxo-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f3quinolme, 
5-(3-cyclohexenyl)-2,5-dihydro-10-e1henyl-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 

fjquinoline, 

2,5-dihydro-10-ethenyl-5-[l-inethyl-3-cyclohexenyl]-2,2,4-trimethyl-lH- 
[l]benzopyrano[3 ,4-f3quinolme, 

2,5-dihydro-5-(3-propenyl)-10-methylthio-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
flquinoline, 

2,5-dihydro-5-(3-propenyl)-10-inethylthio-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
flquinoline, 

(+/-) 2,5-dihydro-9-(4-acetamidobutanoyloxy)- 1 0-inethoxy-2,2,4-trimethyl-5-allyl- 1 H- 
[1 ]benzopyrano[3 ,4-f]quinoline, 

10-(difluoromethoxy)-2,5-diliydro-5-phenyl-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
fjquinoline, 

10-(bromodifluoromethoxy)-2,5-dihydro-5-phenyl-2,2,4-trimethyl-lH- 
[1 ]benzopyrano[3 ,4-flqiiinoline, 

10-(bromodifluoromethoxy)-5-phenyl-2,2-dimethyl-4-methylene-2,3,4,5-tetrahydro-lH- 
chronieno[3,4-f|quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-((2-fluorophenyl)methyl)-lH- 
[1 ]benzopyrano[3 ,4-flquinoline, 

1 0-methoxy-5-(5-methylisoxazol-3-yl)methyidene-2,5-dihydro-5-phenyl-2,2,4- 
trimethyl-lH-[l]benzopyrano[3,4-f|quinoline, 

10-methoxy-5-(3-methylisoxazol-5-yl)methyidene-2,5-dihydro.-5-phenyl-2,2,4- 
trimethyl-lH-[l]benzopyrano[3,4-f|quinoline, 

10-methoxy-5-(4,5-dimethyl-l,3-oxazol-2-yl)methyidene-2,5-dihydro-5-phenyl-2,2,4- 
trimethyl- 1 H-[ 1 ]benzopyrano[3 ,4-f]quinoline, 

10-methoxy-5-(6-chloropyridin-2-yl)methyidene-2,5-dihydro-5-phenyl-2,2,4-trimethyl- 
lH-[l]benzopyraiio[3,4-f]quinoline, 

10-methoxy-5-(pyridin-2-yl)niethyidene-2,5-dihydro-5-phenyl-2,2,4-trimethyHH- 
[1 ]benzopyrano [3 ,4-flquinoline. 
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10-methoxy-5-(but-.3-enylidene)-2,5-dihydro-5-phenyl-2,2,4^trimethyl-lH- 
i 1 ]bei-izopyrano[3,4-f|quinoline, 

10-methoxyr5-(l-niethylpropyUdene)-2,5-dihydro-5.phenyl-2,2,4-trimethyl-lH- 

[ 1 ]benzopyrano[3 ,4-flquinoline„ 
5 1 0-methoxy-5-(l -butylidene)-2,5-dihydro-5-phenyl-2,2,4-trimethyl-lH- 
[ 1 ]ben2opyrano.[3 ,4-flquinoline, 

2,5 -dihydro- 1 0-methoxy-2,2,4-trimethyl-3-oxide-5-phenyl- 1 H-[ 1 ibenzopyrano[3 ,4- 
flquinazoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-phenyl-lH-[l]benzopyrano[3,4- 

10 fjquinazoline, 

2,5-dihydi-o-10-methoxy-2,2-[spiro(tetrahydro-4-pyranyl)]-4-methyl-5-allyl-lH- 

[ 1 ]beiizopyrano[3 ,4-flquinoline, 

2,5-dihydro.l0-methoxy-2,2-[spiro(>exyl)]-5-allyl-lH-[l]benzopyranop,4-f]quinoline. 
2,5-dihydro-10-methoxy-2,2-diethyl-4-methyl-5-allyl-lH-[l]ben2opyrano[3,4- 

15 l]quinoline, 

2,5-dihydro-l O-methoxy-2,2,3 ,4-tetramethyl-5-aUyl-lH-[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-10-inethoxy-2,2-dimethyl-4-ethyl-5-allyl-lH-[l]benzopyrano[3,4- 

fjquinoline, 

2,5-dihydro-l 0-methoxy-2,2,3-trimethyl-5-allyl-lH-[l]benzopyrano[3,4-f]quinoline, 
20 Z-5-(benzylidenyl)-9-hydroxy-10-methoxy-2,2,4-trimethyl-lH-2,5-dihydro- 
[ 1 ]beiizopyrano[3,4-f]quinoline, 

Z-5-(2,5-difluorobenzylidenyl)-9-hydroxy-10-methoxy-2,2,4-triinethyl-lH-2,5-dihydT6- 
[ 1 ■]benzopyrano[3,4-flquinoline, 

Z-5-(3-fluorobenzylidenyl)-10-chloro-9-hydroxy-2,2,4-trimethyl-2,5-dihydro-lH- 

25 [l]benzopyrano[3 ,4-flquinoline, 

Z-10-chloro-9-hydroxy-5-(2-picolinylidenyl)-2,2,4-trimethyl-2,5-dihydro-lH- 

[1 ]benzopyrano[3,4-f]quinoline, 

Z-9-hydroxy-10-methoxy-5-(2-picolinylidenyl)-2,2,4-trimethyl-2,5-dihydro-lH- 

■ [l]benzopyrano[3,4-f]quinoline, 
30 9-hydroxy- 1 0-methoxy-5-(3,5-difluorophenyl)methyiidene-2,5-dihydro-5-phenyl-2,2,4- 

trimethyl- 1 H-[l ]benzopyrano [3 ,4-flquinoline, 

9-hydroxy- 1 0-methoxy-5 -(3 ,4-difluorophenyl)methylidene-2,5-dihydro-5-phenyl-2,2,4- 
triniethyl-lH-[l]benzopyrano[3,4-flquinoline, 

(Z) 9-hydroxy-10-methoxy-5-((4-fluorophenyl)methylene)-2,2,4-trimethyl-lH-2,5- 

.35 dihydro- [l]benzopyrano[3,4-f|quinoline, 

(Z)-9-hydroxy-l 0-methoxy-5-([2,3-difluorophenyl]methylene)-2,2,4-trimethyl-lH-2,5^ 

dihydro-[l]benzopyrano[3,4-f3quinoline, 
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Z-5-(3-fluoroTDenz>'lideny:i)-10-metlio>cy-9-hydroxy-2;2,4^^^^^ 
[11beiizopyrano:[3,4-flquinoline, 

r.K5S,3'R)^9:hydroxy-5-Il-methoxymethyl-3-cycldhexenyl]-10-cm 

0 S-dihydro-lH-[l]benzopyrano[3,4-flquinoline, 
9-hydroxy40-metl.oxy-5-ethyl-2,2,4Wetliyl--2,5-dihydro-lH-[l^ 

fjquinoline, 

(+/-) 2,5-dihydro-9-cyanomethoxy40-methoxy-2,2,4-triinethyl-5-allyl-lH- 

ri]benzopyrano[3,4-flqmnoline, - , i r 

2,5-dihydro-9K4-N,N-diethylamino-4-oxo-butanoyloxy)-10-metlaoxy^2A^^^ 

(2-propenxl)-lH-[l]benzopyrano[3,4-flqumdline, 

2,5-dihydro-9<4-N-piperidmo^-oxo-butanoyloxy)-10-methoxy-2,2,4-trm^^^ 

propenyl)-lH-[l]benzopyrano[3,4-f3quinoline, , , Wo 

2,5-dihydro-9<4-N-moipholino-4-oxo-butaiioyloxy)-10-methoxy-2,2,4-trime&^^^ 

propenyl)-lH-[l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-9<4-N,N-dimethylammo-4-oxo-butanoyloxy)-10-methoxy-2,2,4-tnmethyl-^ 
5-(3,4,5-trifluorophenyl)-lH-[l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-9-hydroxy40-methoxy-2,2,4-trimethyl-5-(3-5.difluorophenylmethyl)-l^^ 
n]beiizopyrano[3,4-flquinoline, 

2,5-dihydro-9-hy,droxy-10-cWoro-2,2,4-trimetlayl-5<2-thienyl)-lH-[l]be^^^^^ 
fjquinoline, 

2,5-dihydro-9-hydroxy-1.0-methoxy-2,2,4-trimethyl-5-cyclopentyMH- 

[l]benzopyrano[3,4-f]quinoline, ^ ,^ lu 

2,5-dihydro-9-hydroxy-10-methoxy-2,2Atrimethyl-5<(2-fluorophenyl)methyD 

[1 ]benzopyrano[3 ,4-flquinoline, 

2,5-dihydro-9-hydroxymethyl-10-methoxy-2,2,4-triinetliyl-5-allyl-lH- 
[1 ]benzopyrano[3 ,4-flquinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(l-pentenyl)-lH- " 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-methylcarboxylate-10-methoxy-2,2,4-trimethyl-5-allyl-lH- 
rilbenzopyrano[3,4-flquinoline, 

2,5-dihydro-94iydroxy-10-methoxy-2,2,4-triniethyl-5-allenyl.^ 

f]qviinoline, ^ ,^ itj 

(-) (5S, 3'S) 2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(cyclopenteno-yl)-ihi- 

[1 ]benzopyrano [3 ,4-flquinoline, 

(-) (5S, 3'S) 2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(cyclohexen-3-yl)-lH- 
[l]benzopyrano[3,4-flquinoline, 

(-) (5S, 3'R) 2,5-dihydro-l 0-methoxy-2,2,4-triniethyl-5-(cyclohexen-3-yl)-iH- 
[l]benzopyrano[3,4-flquinoline. 
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(-) (5S, 3''R);2;5-aihyaro«r0-methoxy-2,2,4-1ximeth^^ ■ 
[1 ]benzopyrano[3 ,4-f|quinoline,, 

2,5-dihydro-9-hydroxy-l 0-methoxy-2,2,4-trimethylo-(3(Z)-pentenyl) -IH- 
[1 ]benzopyraiiq[3,4-f3quinoline, 
5 2,5-dihydro-9-hyaroxy-l 0-me1hoxy-2,2,4-trimethyl-5-(3-acetoxyp -IH- 
[ 1 ]benzopyrano [3 ,4-fIquinoline, 

10-difluoromethoxy-54[3Kmethylthio)methoxy]phenyl]-2,2,4-tri^^^^ 
dihydro- [l]benzopyrano[354-flquinoline, 

2,5-dihydro-7-bromo-94iydroxy-10-chloro-2,2,4-trimethyl-5-allyl-lH^ 
10 [l]benzopyrano[3,4-f]quinoline3 

2,5-dihydro-9-hydroxy- 1 0-methoxy-2,2,4-trimethyl-5-(3-hydroxyphenyl)" 1 H- 
[ 1 J benzopyrano [3 34-f|quinoline, 

2,5-dihydro-9-methylthiomethoxy-l 0-methoxy-2,2,4-trimethyl-5-(3- 
(methylthio)methoxyphenyl)-lH-[l]benzopyraiio[3,4-f]quinoline5 
1 5 2,5-dihy dro-9-hydroxy- 1 0-methoxy-2,2,4-trimethyl-5<3-(methylthiomethoxy)phen^ 
1 H-[ IJbenzopyrano [3 54-flquinoline, 

9-hy droxy- 1 0-chloro-5-(phenylmethylene)-2,2,4-trimethyl'^ 1 H-2,5-dihydro- 
[1 ]benzopyrano[3 54-f)quinoline, 

2,5-dihydro-9-hydroxy- 1 0-methoxy-2,2,4-trimethyl-5-([2-N,N- 
20 dimethylcarbamoyloxy]phenyl)-lH-[l]benzopyrano[3,4-f]quinoline^ 
2,5-dihydro-9-N,N-dimethylcarbamoyloxy- 1 0-methoxy-2,2,4-trim 
dimethylcarbamoyloxylphenyl)- 1 H- [ 1 ]benzopyrano[3 ,4-flquinoline, 
2,5-dihydro-9-hydroxy-l 0-cliloro-2,2,4-triniethyl-5-ethyl-lH-[l ]ben^ 
f|quinoline, 

25 2,,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-54sopropyl-lH-[l]benzopyr^ 
fjquinoline, 

9-hydroxy-10-methoxy-5-(phenylmethylene)-2,2,4-triiTiethyl-l^ 
[ 1 jbenzopy rano [3 54-f] quinoline, 

2,5-dihydrO"9-hydroxy-10-cWoro-2,2,4-trimethylo-butyl-lH-[l]benzopyran 
30 fjquinoline, 

2,5-dihydro-9-hydroxy- 1 0-methoxy-2,2,4-trimethyl-5-( 1 -thiazol-2-yl)- 1 H- 
[1 ]benzop3Tano [3,4-1] quinoline, 

2,5-dihy dro-9-hydroxy- 1 0-chloro-2,2,4-trmiethyl-5-(2-methylpropyl)- 1 H- 
[ 1 ]benzopy rano [3 ,4 -f] quinoline, 
35 2,5-dihydro-9-hydroxymethyl-10-chloro-2,2,4-trimethyl-5-allyl-l^ 
flquinoline, 

2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-propyl-lH-[13benzo^^^ 
fjquinoline, 
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94iydroxy-10-methoxy-5<[3-fluorophenyl]methylene)-2,2,4-trimethyl-^ 
:[l]benzopyranq[3,4-flquinoline, 

94iydroxy-10.chloro-5-([2-pyridyl]methylene)r2,2,4-tnmethyl-l^ 
[1 ]benzopyrano[3 j4-f|quindlme, 

rel-(5S)-9-hydroxy-5-[(3S)-(l-hydroxymethyl)cyclo]iexen-3-yl]- lO-methoxy-2,2,4- 
.trimethyl-2,5-dihydro-lHr[l]beirzQpyrano[3,4-f]quinolme, 

rel-(5S)-9-hydroxy-5-[(3 S)-(l-inethoxYcarbonyl)cycl6hexen-3-yl]- 1 0-methoxy-2,2,4- 

trimethyl-2,5-dihydr6-lH-[l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-triinethyl-5-(3,5-dichlprophenyl)-lH- 

[ 1 ]benzopyrano [3 ,4-fl quinoline, 

(-) (5S,3'S) 2,5-dihydro-9-hydroxy-l 0-chloro-2,2,4-trimethyl-5-(l -metliylcyclohexen-3- 

y 1 )- 1 H- [1 Ibenzopyrano [3 ,4-f] quinoline, 

(-) (5S,3'R)2,5-dihydro-9-hydroxy-10-cMoro-2,2,4-trimethyl-5Kl-methylcyclohexen-3- 
y 1 )-l H-[llbenzopyrano[3,4-f]quinoline, 

(+) (5R,3' S) 2,5-dihydro-9-hydroxy-l 0-chloro-2,2,4-trimethyl-5-(l-methylcyclohexen-3- 
y 1 )- 1 H-[l 3benzopyrano[3,4-f]quinoline, 

(+) (5R,3'R) 2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-(l-inethylcyclohexen- 
3-y 1)- lH-[l]benzopyrano[3,4-flquinoline, 

(+/-) 2,5-dihydro-9-(4-N,N-dimethylamino-4-oxo-butanoyloxy)-l O-chloro-2,2,4- 

trimethyl-5-allyl- 1 H- [1 Ibenzopyrano [3 ,4-flquinoline, 

(-) 2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-cyclopentyl-lH- 

[1 ]benzopyrano[3,4-flquinoline, 

2,5-dihydro-9<4-N,N-dimethylamino-4-oxo-butanoyloxy)-10-methoxy-2,2,4-trimethyl- 

5-( 1 -methylethyl)-! H-[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-9-(4-N,N-diniethylamino-4-oxo-butanoyloxy)-l O-methoxy-5- 
(phenylmethyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-qquinoline, 
2,5-dihydro-9-(4-N,N-diinethylamino-4-oxo-butanoyloxy)-10-methoxy-2,2,4-trimethyl- 

5-(2-thienyl)- 1 H-[l]benzopyrano[3 ,4-f|quinoline, 

2,5-dihydro-9-(4-N,N-diniethylaminobutanoyloxy)-10-methoxy-2,2,4-trimethyl-5-(2- 
propenyl)-lH-[l]benzopyrano[3,4-fiquinoline, 

9-(2-ethoxy-2-oxo-ethylaminocarbonyl)-oxy-10-methoxy-5-(3-propenyl)-2,2,4- 
trimethyl- 1 H-2,5-dihydro- [1 ]benzopyrano [3 ,4-f|quinoline, 

(+/-) 2,5-dihydro-9-(3-acetamido-propanoyloxy)- 1 0-metlioxy-2,2,4-trimethyl-5-allyl- IH- 
[1 ]benzopyrano[3 ,4-fjquinoline, 

(+/-) 2,5-dihydro-9-hydroxy- 1 0-chloro-2,2,4-trimetliyl-5-benzyl-lH- 
[1 ]benzopyrano [3 ,4-f]quinoline, 

9-hydroxy-10-methoxy-5-(phenylmethylene)-2,2,4-trimethyl-lH-2,5-dihydro- 
[1 ]benzopyrano [3 ,4-flquinoline, 
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9-(dimethylaminotliiocarbonyl)-oxy-10-me1hoxj-:5r(3-prppenyl)-2,2,4-^^^ 
dihydro- [l.]benzop.yrano[3,4-fJquinoline, 

(+/-).2,5-dmj:aro-9-(N-carbamoyl-2-aiiunoacetoxy)-:i0-methoxy-2,2,4-trime&^^ 

1 H-[ 1 ]benzpp3aano [3 ,4-flqmnoline, 
5 (+/-) 2j5-dihydro-9-(4-ethoxy-4-oxo-butoxy)-l 0-methoxy-2^,4-trimethyl-5-allyl-lH- 

[ 1 ]benzopyrano,[3 ,4-f] quinoline, 

.(+/-) 2,5-dihydro-9-(4-oxo-pentanpyloxy)-10-methoxy-2,2,4-trimethyl-5-allyl-lH- 
[ 1 ]benzopyrano[3,4-£]quinoline, 

2,5-dihydro-9-hydroxy-10-cliloro-2,2,4-trimetliyl-5-(3,4,5-trifluorophenyl)-lH- 

U) I r|beiizopyraiio[3,4-flquinoline, 

2.5-dihydro-9-methylthiomethoxy-10-metlaoxy-2,2,4-trimethyl-5-allyl-lH- 

fl]benzopyrano[3,4-f]quinolme, ■ " 

2.5-dihydro-9-(4-N,N-diethylaniiBO-4-oxo-pentanoyloxy)-10-metfaoxy-2,2,4-trimefhyl-5- 

( 2 -propenyl)- 1 H- [ 1 jbenzopyrano [3 ,4-f|qumoline, 
15 2.5-dihydro-9K4-N,N-dimethylamino-4-oxo-pentanoyloxy)-10-methoxy-2,2,4-1iimetliy^ 

5-(2-propenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9<4-N-piperidino-4-oxo-pentanoyloxy)-10-methoxy-2,2,4-trimethyl-5-(2- 
propenyl)- 1 H-[ 1 ]benzopyrano[3 ,4-f]quinoline, 

2,5-dihydro-9-(4-N-morpholmo-4-oxorpentanoyloxy)-10-methoxy-2,2,4-trimethyl-5-(2- 

20 propenyl)- 1 H-[l ]benzopyrano[3 ,4-flqviinoline, 

(-) 2,5-dihydro-9-(4-N,N-dimethylamino-4-oxo-butanoyloxy)- 1 0-methoxy-2,2,4- 

trimethyl-5(S)-(3(S)-l-cyclopenten-3-yl)-lH-[l]benzopyrano[3,4-flquinoline, 

10-methoxy-9-(allylaminocarbonyl)oxy-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5.dihydro- 

[1 ]benzopyrano[3,4-flquinoline, 
25 1 0-niethoxy-9-(cyclohexylaminocarbonyl)-oxy-5-(3-propenyl)-2,2,4-trimethyl- lH-2,5- 

dihydro-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimetliyl-5-(3-thienyI)-lH- 
[1 ]benzopyrano[3,4-f]qumoline, and 

2,5-dihydro-9-hydroxy- 1 0-methoxy-2,2,4-trimethyl-5-(4-(fluorophenyl)methyl)-lH- 
30 [l]benzopyrano[3,4-f]quinoline. 

Detailed Description of The Invention 

Definition of Terms 

Tlie-term "alkaiioyl" refers to an alkyl group attached to the parent molecular 

group through a carbonj'l group. 
35 The term "alkanoyloxy" refers to an alkanoyl group attached to the parent 

molecular group through an oxygen atom. 
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■ The term "alkenyl" refers to a monovalent straight or branched chain group of 
two to twelve -cafbons derived from a hydrocarbon haVing at least one carbon-carbon 
double bond. 

The term "alkoxy" refers to,an alkyl group attached to the parent molecular group 

through an oxygen atom. 

Tlie term "alkoxycarbonyl" refers to an ester group, i.e. an alkoxy group attached 

to the parent molecular moiety through a carbonyl group. 

The tenri "alkyl" refers to a monovalent straight or branched chain group of one 
to twelve carbons derived from a saturated hydrocarbon. 

The term "alkylene" refers to a divalent straight or branched chain group of one 
to twelve carbons derived from an alkane. 

The term "alkynyl" refers to a monovalent straight or branched chain 
hydrocarbon of two to twelve carbons with at least one carbon-carbon triple bond. 

The term "alkynylene" refers to a divalent straight or branched chain group of 
two to twelve carbons derived from an alkyne. 

The term "amino refers to -NHi- 

The term "aryl" refers to a mono- or bicyclic carbocyclic ring system having one 
or two aromatic rings. The ar>4 group can also be fused to a cyclohexane, cyclohexene, 
cyclopentane or cyclopentene ring. 

The term "carboxy" refers to -CO2H. 

The term "cycloalkenyi" refers to a monovalent group derived from a cyclic or 
bicyclic hydrocarbon of three to twelve carbons that has at least one carbon-carbon 
double bond. 

The term "cycloalkyl" refers to a monovalent group three to twelve carbons 
derived from a saturated cyclic or bicyclic hydrocarbon. 
The term "halo" refers to F, CI, Br, or I. 

The term "heterocycle" represents a represents a 4-, 5-, 6- or 7-membered ring 
containing one, two or three heteroatoms independently selected from the group 
consisting of nitrogen, oxygen and sulfur. The 4- and 5-membered rings have zero to 
two double bonds and the 6- and 7-membered rings have zero to tliree double bonds. 
The terin "heterocycle" also includes bicyclic, tricyclic and tetracyclic groups in which 
any of the above heterocyclic rings is fused to one or two rings independently selected- 
from an arj'l ring, a cyclohexane ring, a cyclohexene ring, a cyclopentane ring, a 
cyclopentene ring or another monocyclic heterocyclic ring. Heterocycles include 
acridinyl, benzimidazolyl, benzofuryl, benzothiazolyl, benzothienyl, benzoxazolyl, 
biotinyl, cinnolinyl, diliydrofiiryl, dihydroindolyl, dihydropyranyl, dihydrothienyl, 
ditliiazolyl, furyl, homopiperidinyl, imidazoUdinyl, imidazolinyl, imidazolyl, indolyl, 
isoquinolyl, isothiazolidinyl, isothiazolyl, isoxazoUdinyl, isoxazolyl, morpholinyl, 



41 



15 



PCT/U SO 1/20423 

WO «2/(»2565 

oxadiazdlyl, oxazolidinyl, .oxazolyl, piperazinyUpiperidinyl, pyranyl, pyrazolidinyl, 
pyraziBy:i,:pyrazolyl, pyrazolinyl, pyridazinyl, pyridyl, pyfimidmyl, pyrimidyl, 
pyrrolidmyl, pyrrolinyl, pyrrolyl, quinolinyl, quinoxaloyl, tetrahydrofuryl, 
tetrahydroisoquinolyl, tetraliydroquinolyl, tetrazolyl, fliiadiazolyl, tixiazolidinyl, 
thiazolyl, thienyl, thiomorpholinyl, triazolyl, and the aike. 

Heterocyclics also include bridged bicyclic -groups where a monocyclic 
heterocyclic .group is bridged by .an alkylene group such as 




and the like. 

10 Heterocyclics also include compounds of the formula 

X* 
Y* 

O where X* is selected from -CH2-, -CH2O- and -0-, and Y* is selected 
from -C(0)- and -(C(R")2)v -..where R" is hydrogen or alkyl of one to four carbons, and 
V is 1-3. These heterocycles include 1,3-benzodioxolyl, 1 ,4-benzodioxanyl, and the like. 

The term "heterocycloalkjd" as used herein, refers to a non-aromatic, partially 
unsaturated or fully saturated 4- to 8-membered ring having from one or two 
heteroatoms independently selected from oxygen, sulfur and nitrogen, in wMch the 
nitrogen and sulfiar heteroatoms can optionally be oxidized and the nitrogen heteroatom 
can optionally be quatemized. 

The temi "N-protected amino" refers to groups intended to protect an amino 
20 group against uiidersirable reactions during synthetic procedures. Commonly used N- 
protecting groups are disclosed in Greene, "Protective Groups In. Organic Synthesis," 
(.Tolm Wiley & Sons, New York (1981)). Preferred N-protecting groups are formyl, 
acetyl, benzoyl, pivaloyl, t-butylacetyl, phenylsulfonyl, benzyl, t-butyloxycarbonyl 
(Boc), and benzyloxycarbonyl (Cbz). 
25 The term "O-protected carboxy" refers to a carboxylic acid protecting ester or 

amide group typically employed to block or protect the carboxylic acid functionality 
while the reactions involving other functional sites of the compound are performed. 
Carboxy protecting groups are disclosed in Greene, "Protective Groups in Organic 
Synthesis" (1981). Additionally, a carboxy protecting group can be used as a prodrug 
30 . whereby the carboxy protecting group can be readily cleaved in vivo , for example by 
enzymatic hydrolysis, to release the biologically active parent. Such carboxy protecting 
groups are well known to those skilled in the art, having been extensively used in the 
protection of carboxyl groups in the penicillin and cephalosporin fields as described in 
U.S. Pat. No. 3,840,556 and 3,719,667. 
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The -term "oxo" refers to (=0). 

The term "pharmaceutically acceptable proarugs" represents those prodrugs of 
tlie compounds of the present invention wliich are, within the scope of sound medical 
judgement, suitable for use in contact with the tissues of humans and lower animals witii 
undue toxicity, irritation, allergic response, and the like, commensurate with a reasonable 
benefit/risk ratio, and effective for their intended use, as well as tlie zwitterionic forms, 
where possible, of the compounds of the invention. 

The term "prodnig" represents compounds which are rapidly transformed in vivo 
. to the parent compound of tlie above formula, for example, by hydrolysis in blood. A 
thorough discussion is provided in T. Higuchi and V. SteUa, Pro-drugs as Novel Deliverj^ 
Systems, Vol. 14 of the A.C.S. Symposium Series, and in Edward B. Roche, ed., 
Bioreversible Carriers in Drug Design, American Pharmaceutical Association and 
Pergamon Press, 1987, botii of which are incorporated herein by reference. 

Tlie term "pharmaceutically acceptable salt" represents those salts which are, 
within the scope of sound medical judgement, suitable for use in contact with the tissues 
of humans and lower animals without undue toxicity, irritation, allergic response and the 
like, and are commensurate with a reasonable benefit/risk ratio. Pharmaceutically 
acceptable salts are well known in the art . For example, S. M. Berge, et al. describe 
pharmaceutically acceptable salts in detail in J. Pharmaceutical Sciences, 1977, 66:1- . 
19 . The saUs can be prepared in situ during the final isolation and purification of the 
compounds of the invention, or separately by reacting the free base fimction with a 
suitable organic acid. Representative acid addition salts include acetate, adipate, 
alginate, ascorbate, aspartate, benzenesulfonate, benzoate, bisulfate, borate, butyrate, 
camphorate, camplierSulfonate, citrate, cyclopentanepropionate, digluconate, 
dodecylsulfate, ethanesulfonate, fumarate, glucoheptonate, glycerophosphate, 
hemisulfate, heptonate, hexanoate, hydrobromide, hydrochloride, hydroiodide, 2- 
hydroxy-ethanesulfonate, lactobionate, lactate, laurate, lauryl sulfate, malate, maleate, 
malonate, methanesulfonate, 2-naphthalenesulfonate, nicotinate, nitrate, oleate, oxalate, 
pahnitate, pamoate, pectinate, persulfate, 3-phenylpropionate, phosphate, picrate, 
pivalate, propionate, stearate, succinate, sulfate, tartrate, thiocyanate, toluenesulfonate, 
undecanoate, valerate salts, and the like. Representative alkali or alkaline earth metal 
salts include sodium, lithium, potassium, calcium, magnesium, and the like, as well as 
nontoxic ammonium, quaternary ammonium, and amine cations, including/but not 
limited to ammonium, tetramethylammonium, tetraethylammonium, metliylaniine, 
dimetliylaniine, trimethylamine, trietliylamine, ethylamine, and the like. 

Compounds of the present invention can exist as stereoisomers where asymmetric 
or chiral centers are present. These compounds are designated by the symbols "R" or 
"S," depending on the configuration of substitiuents around the chiral carbon atom. The 
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present invention contemplates various stereoisomers .and mixtures thereof. 
Steredisomersnnclude enantiomers and diastereomers,.and eqxxal mixtures of 
enantiomers-are designated! ± )■ Individual stereoisomers of compounds of the present 
irivention can be prepared ;synthetically from commercially available starting materials 
5 which contmn asymmetric or chiral centers or % preparation of racemic mixtures 

followed, by resolution well-loiown to those of ordinary skill in tlie art. These methods 
of resolution are exemplified by (1) attachment of a mixture of enantiomers to a cliiral 
. auxiliary, separation. of the resulting mixture of diastereomers by recr>'Stallization or 
chromatography and liberation of the optically pure product from the auxiliary or (2) 
10 direct separation of the mixture of enantiomers on chiral cliromatographic columns. 

Geometric isomers can also exist in the compounds of the present invention. The 
present invention contemplates the various geometric isomers and mixtures thereof 
resulting from the arrangement of substituents around a carbon-cai-bon double bond or 
arrangement of substituents ai-ound a ring. Substituents around a carbon-carbon double 
15 bond are designated as being in the Z or E configuration where the term "Z" represents 
substituents on the same side of the carbon-carbon double bond and the term "E" 
represents substituents on opposite sides of the carbon-carbon double bond. The 
arrangement of substituents around a ring are designated as cis or trans where the term 
"cis" represents substituents on the same side of the plane of the ring and the term "trans" 
20 represents substituents on opposite sides ofthe plane of the ring. Mixtures of 

compoiinds where the substitutients are disposed on both the same and opposite sides of 
plane of the ring are designated cis/trans. 

Methods for Radioligand Binding Studies with Human Glucocor ticoid and Progesterone 

25 Receptor Cytosol 

The procedure described in Anal. Biochem. 1 970, 37, 244-252, hereby 
incorporated by reference, was used. Briefly, cytosol preparations of human 
glucocorticoid receptor- □ DGRXpisoform and human progesterone receptor-A [PRA] 
isofomi were obtained from Ligand Pharmaceuticals (San Diego, CA). Both receptor 

30 cDNAs were cloned into baculovims expression vectors and expressed in insect SF21 
cells. [3H]-dexamethasone (Dex, specific activity 82-86 Ci/mmole) and [3H]- 
progesterone (Prog, specific activity 97-102 Ci/mmol) were purchased from Amersham 
Life Sciences (Arlington Heights, IL). Glass fiber type C multiscreen MAFC NOB 
plates were from Millipore ( Burlington, MA). Hydroxyapatide Bio-Gel HTP gel was 
35 from Bio-Rad Laboratories (Hercules, CA). Tris(hydroxymethyl)aminomethane (Tris), 
ethylenediaminetefraacetic acid (EDTA), glycerol, dithiothreitol (DTT) and sodium 
moylybdate were obtained from Sigma Chemicals (St. Louis, MO). Microscint-20. 
scintillation fluid was from Packard Instrument (Meriden, CT). 
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-Stock solutions (32 iriM) of compounds were prepared in dimethylsulfoxide 
(DMSO),:and:50X solutions of test compotinds were prepared from the 32 mM solution 
with.a 50.:50 mixture of DMSO/ethanol. Ttie 50X solution was then diluted withhinding 
buffer that contained 10 mM Tri-HCl, 1.5 noM EDTA, 10% glycerol, 1 tnM DTT,20 . 
mM sodium molybdate, pH 7.5 @ 4°C. 1 % DMSO/ethanol was present m the biriding 
assay. 

GRX and PRA binding reactiorxs were performed in Millipore Multiscreen plates. 
For GR binding assays, [3H3-Dex (-35,000 dpm (-0.9 nM)), GRX cytosol (-35 ^g 
protein), test compounds and binding buffer were mixed in a total volume of 200 \iL and 
incubated at 4 °C overnight in a plate shaker. Specific binding was defined as the 
difference between binding of [^HJDex in the absence and in the presence of 1 ^M 
unlabelled Dex. 

■ For PR binding assays, [3H]Prog (-36,000 dpm (-0.8 nM)), PRA cytosol (-40 
^g protein), test compounds and binding buffer were mixed in a total volume of 200 ^xL 
and incubated at 4 °C at overnight in a plate shaker. Specific binding was defined as the 
difference between binding of [3H]Prog in the absence and in the presence of 3 ^M 
unlabelled Prog. 

After an overnight incubation, 50 of hydroxyapatite (25 % weight/volume) 
slurry were added to each well and plates were incubated for 10 min at °C in a plate 
shaker. Plates were suctioned with a Millipore vacuum manifold and each well was 
rinsed with 300 ^lL of ice-cold binding buffer. A 250 aliquot of Packard Microscint- 
20 was added to each well and the wells were shaken at room temperature for 20 
minutes. The amount of radioactivity was determined with a Packard TopCount plate 
reader. 

Determination of Inhibition Constant (Ki) 

The concentration of test compounds that uihibited 50% of specific binding 
(IC50) was determined from a Hill analysis of the competitive binding experiments. The 
Ki of test compounds was deteraiined using the Cheng-Prusoff equation Ki =IC50 
/(l+[L*]/tKL]) 

where L* is the concentration of radioUgand and Kl is the dissociation constant of the 
radioligand determined from saturation analysis. For GRX, Kl was -1 .5 nM, and for 
PRA, Kl was -4.5 nM. The inhibitor^' potencies of compounds of this invention and 
their selectivity for GR and PR receptors are shown in Table 1. 

Table 1 

^ j Ki(nM) I 
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comprise compounds of the present invention formulated together with-one or more non- 
toxic pharmaceutically acceptable carriers. The pharmaceutical compositions may be 
specially formulated for oral admmistration in solid or liquid form, for parenteral 
injection, or for rectal administration. 

The pharmaceutical compositions of tliis invention can be administered to 
humans and other animals orally, rectally, parenterally , intracistenially, intravaginally, ' 
intraperitoneally, topically (as by powders, ointments, or drops), bucally, or as an oral or 
nasal spray. The term "parenteral" administration refers to modes of administration 
which include intravenous, intraniuscular, intraperitoneal, intrastemal, subcutaneous and 

intraarticular injection and infusion. 

Pharmaceutical compositions of this invention for parenteral injection comprise 
pharmaceutically acceptable sterile aqueous or nonaqueous solutions, dispersions, 
suspensions or emulsions as well as sterile powders for reconstitution into sterile 
injectable solutions or dispersions just prior to use. Examples of suitable aqueous and 
nonaqueous carriers, diluents, solvents or vehicles include water, ethanol, polyols (such 
as glycerol, propylene glycol, polyethylene glycol, arid the like), and suitable mixtures 
thereof, vegetable oils (such as olive oil), and injectable organic esters such as ethyl 
oleate. Proper fluidity can be maintained, for example, by the use of coating materials 
such as lecithin, by the maintenance of the required particle size in the case of 
dispersions, and by the use of surfactants. Conversely, reduced particle size may 
maintain biological activity. 

These compositions may also contain adjuvants such as preservative, wettmg 
agents, emulsifying agents, and dispersing agents. Prevention of the action of 
microorganisms may be ensured by the inclusion of various antibacterial and antifungal 
agents, for example, paraben, chlorobutanol, phenol sorbic acid, and the like. It may 
also be desirable to include isotonic agents such as sugars, sodium chloride, and the like. 
Prolonged absorption of the irijectable pharmaceutical form may be brought about by the 
inclusion of agents which delay absorption such as aluminum monostearate and gelatin. 

In some cases, in order to prolong the effect of the drug, it is desirable to slow the 
absorption of the drug from subcutaneous or intramuscular injection. This inay be 
accomplished by the use of a liquid suspension of cry stalline or amorphous material with 
poor water solubility. The rate of absorption of the drug then depends upon its rate of 
dissolution which, in turn,, may depend upon crystal size and crystalline form. 
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Alternatively, 'delayed absorption of a parenterally :adrniriistered drug form 'is 
accomplished :by dissohdng or suspending;the drug in an -oil velaicle. 

Injectable depot forms -are made by fomiing microencapsule matrices of the di-ug 
in biodegradable polymers such as polylactide-polyglycolide. Depending upon the ratio 
.■5 of drug to polymer and the nature of the particular polymer employed, the rate of drug 
release can:be controlled. Examples of other biodegradable polymers include 
poly(orthoesters) and poly(anliydrides) Depot injectable formulations are also prepared 
by entrapping the drug in liposomes or microemulsionS which are compatible with body 
tissues. 

1 0 The injectable fqnnulations can be sterilized, for example, by filtration through a 

bacterial-retaining filter, or by incorporating sterilizing agents in tiie form of sterile solid 
compositions which can be dissolved or dispersed in sterile water or other sterile 
injectable medium just prior to use. 

SoUd dosage fomis for oral administration include capsules, tablets, pills, 
1 5 powders, and granules. In such solid dosage forms, the active compound is mixed with 
at least one inert, pharmaceutically acceptable excipient or carrier such as sodium citrate 
or dicalcium phosphate and/or a) fillers or extenders such as starches, lactose, sucrose, 
glucose, mannitol, and silicic acid, b) binders such as, for example, 
carboxymethylcellulose, alginates, gelatin, polyvinylpyrrolidone, sucrose, and acacia, c) 
20 humectants such as glycerol, d) disintegrating agents such as agar-agar, calcium 

carbonate, potato or tapioca starch, alginic acid, certain silicates, and sodium carbonate, 
e) solution retarding agents such as parafFm,- f) absorption accelerators such as 
quaternary ammonium compounds, g) wetting agents such as, for example, cetyl alcohol 
and glycerol monostearate, h) absorbents such as kaolin and bentonite clay, and i) 
25 lubricants such as talc, calcium stearate, magnesium stearate, solid polyethylene glycols, 
sodium lauryl sulfate, and mixtures thereof In the case of capsules, tablets and pills, the 
. dosage form may also comprise buffering agents. 

Solid compositions of a similar type may also be employed as fillers in soft and 
hard-filled gelatin capsules using such excipients as lactose or milk sugar as well as high 
30 molecular weight polyethylene glycols and the like. 

The solid dosage forms of tablets, dragees, capsules, pills, and granules can be 
prepared with coatings and shells such as enteric coatings and other coatings well known 
in tlie pharmaceutical formulating art. They may optionally contain opacifying agents 
' and can also be of a composition that they release the active ingredient(s) only, or 
35 preferentially, in a certain part of the intestinal tract, optionally, in a delayed manner. 

Examples of embedding compositions which can be used include polymeric substances 
and waxes. 
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Theiactive compounds can also be in micro^encapsulated form, if appropriate, 
with one -or more of tiie above-mentioned excipients. 

Liquid dosage forms for oral admimstration "include pharmaceutically acceptable 
emulsions, solutions, suspensions, syrups and elixirs. In addition to tlie active . 
compounds, flae liquid dosage forms may contain inert diluents commonly used in the art 
such as, for example, water or other solvents, solubilizing agents and emulsifiers such as 
ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl 
benzoate, propylene glycol, 1,3-butylene glycol, dimethyl formamide, oils (in particular, 
cottonseed, groundnut, com. germ, olive, castor, and sesame oils), glycerol, 
tetrahydrofurfiaryl alcohol, polyethylene glycols and fatty acid esters of sorbitaii, and 
mixtures thereof . 

Besides inert diluents, the oral compositions can also include adjuvants such as 
wetting agents, emulsifying and suspending agents, sweetening, flavoring, and 

perfuming agents. . 

Suspensions, in addition to the active compounds, may contam suspending agents 
as, for example, ethoxylated isostearyl alcohols, polyoxyethylene sorbitol and sorbitan 
esters, microcrystalline cellulose, aluminum metahydroxide, bentonite, agar-agar, and 

tragacanth, and mixtures thereof. 

Compositions for rectal or vaginal administration are preferably suppositories 
which can be prepared by mixing the compounds of this invention with suitable non- 
irritating excipients or carriers, such as cocoa butter, polyethylene glycol pr a suppository 
wax which are solid at room temperattire but Uquid at body temperattire and therefore 
melt in the rectum or vaginal cavity and release the active compound. 

Compounds of the present invention can also be administered in the form of 

liposomes. As is known in the art, liposomes are generally derived firom phosphoUpids 
or other Upid substances. Liposomes are formed by mono- or multi-lamellar hydrated 
liquid crystals that are dispersed in an aqueous medium. Any non-toxic, physiologically 
acceptable and metabolizable lipid capable of forming liposomes can be used. The 
present compositions in Uposome form can contain, in addition to a compound of the 
present invention, stabilizers, presei-vatives, excipients, and the like. The preferred lipids 
are the phospholipids and the phosphatidyl cholines (lecithins), both natural and 
synthetic. 

Methods to form liposomes are known in the art. See, for .example, Prescott, Ed.,- 
Methods in Cell Biology , Volume XIV, Academic Press, New York, N.Y. (1976), p. 33 
etseq. 

Dosage forms for topical administration of a compound of this invention mclude 
powders, sprays, ointments and inlialants. The active compound is mixed under sterile 
conditions with a pharmaceutically acceptable carrier and any needed preservatives. 
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buffers, orpropellants which may be required. OpthEamic formulations, eye ointments, 
powders and solutions :aEe also contemplated as being within .the scope of this invention. 

Actual dosage levels of active ingredients -in the pharmaceutical compositions of 
this invention may be varied so as to obtain an amount of the active compound(s) that is 

5 effective to achieve the desired therapeutic response for a particular patient, 

compositions, and modq of administration. The selected dosage level will depend upon 
the activity of the particular compound, the route of administration, the severity of tlie 
condition being treated, and the condition and prior medical history of the patient being 
treated. However, it is within the skill of the art to start doses of the compound at levels 

10 loWer than required for to achieve the desired therapeutic effect and to gradually increase 
the dosage until the desired effect is achieved. 

Generally dosage levels of about 1 to about 50, more preferably of about 5 to 
about 20 mg of active compound per kilogram of body weight per day are administered 
orally to a mammalian patient. If desired, the effective daily dose may be divided into 

1 5 multiple doses for purposes of admiriistration, e.g. two to four separate doses per day. 

Abbreviations 

Abbreviations that have been used in the descriptions of the scheme and the 
examples that follow are: BF3 0Et2 for boron trifluoride diethyl ether complex; DMF 
20 for N,N-dimethylformamide, DMSO for dimethylsulfoxide; and THF for 
tetrahydroftiran. 

Synthetic Methods 

The compounds and processes of the present invention will be better understood 
25 in connection witli the following synthetic schemes which illustrate the methods by 
which the compounds of tlie invention can be prepared. 

Syntheses of the compounds of the present invention are described in Schemes 

1-21. 
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Scheme 1 




IF 



- 1G 



As exemplified in Scheme 1, resorcinol dimethyl ether was metallated with a 
5 ' strong base such as n- or sec-butyllithium, treated with a trialkoxyborate such as 

trimethyl- or triisopropylborate and hydrolyzed with acid such as 2M HCl to provide 
boronic acid. 1 A. Treatment of 1 A with methyl 5-nitro-2.bromobenzoate in the presence 
of a palladium" catalyst such as tetrakis(triphenylphosphine)palladium(0) or 
dichlorobis(triphenylphosphine)palladium (II) provided biphenyl IB. Demethylation of 
10 IB was accomplished with reagents such as BBr3, to provide hydroxylactone IC, which 
was treated with alkylating agents such as methyl iodide to provide ID. Conversion of 
ID to amine IE was accomplished using hydrogen gas and a palladium catalyst such as 
1 0% palladium on carbon. IE was converted to quinoline IF by a Skraup ring 
amiulation reaction. Introduction of functionalization at the C-5 position of IF to 
15 provide 1 was achieved through addition of organometallic reagents such as 

phenyllithium to the C-5 carbonyl to provide IG, followed by deoxygenation with Lewis 
acids such as BF3-OEt3 and reducing agents such as triethylsilane to provide 1. 
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Scheme .2 




A more preferred route to compounds of this invention is exemplified in Schenie 
2. IF was converted to metliyl acetal 2B, via hemiacetal 2A, usmg a two-step procedure 

5 comprising conversion of IF to 2 A with reagents such as diisobutylaluminum hydride in 
an aprotic solvent such as dichloromethane followed by acid-catalyzed acetal formation 
with acids such as p-toluenesulfonic acid monohydrate and alcohols such as methanol to 
provide 2B. 2B was treated with nucleophiles such as allyltrimethylsilane in the 
presence of a Lewis acid such as boron trifluoride diethyl etherate to form C-5 allyl 

iO analogs such as Example 2. The Lewis acid/methyl acetal complex was also condensed 
with organomagnesium chlorides, bromides or iodides to provide compoimds of this 
invention such as Example 11. 
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Scheme 3 




3B: R=H 
3C: R=S02CF3 



10 




3: R=NHMe 
4: R=C02Me 
5: R=CH=CH2 

■ L Amplified in Scheme 3, the C-10 position Of IC was subjected the same^ 
reduction/Skraup conditions described in Scheme 1 to afford hydroxyquinohne 3B. 3B 
was converted to triflate derivative 3C with reagents such as trifluoromethanesulfomc 
anhydride then derivatized at the C-5 position as described in schemes 1 and 2 to provide 
analogs such as 3D. The functionalized CIO triflates were used in coupling reactions 
xnediated by palladium catalysts for aminations, carbonylations, Stille couplmgs and 
modified Sonagashira reactions and provided aminometlayl carbometi.oxy, vmyl and 
acetylenic derivatives of 3D such as the C-5 allyl-substituted examples 3, 4, 5, and 6, 
respectively. 
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Scheme 4 




3B: R=OH 
7A: R=OTBS 
8A: R=OCF2H 




8: R=OCF2H 

As shown in Scheme 4, treatment of 3B with r^r^butyl dimethylsilyl (TBS) ether 
and a base such as imidazole, triethylamine or diisopropylethylamine and 

5 functionaUzation of the C-5 position as described in schemes 1-3 provided silane 7B. 
Removal of the silane group with reagents such as tetra n-butylaramoniurn fluoride in 
THF, to provide phenol 7, and treatment with R-X or RC(0)X, where R is an alkyl group 
and X is a leaving group such as halogen, provided alkoxy and carboxy compounds such 
as examples 9 and 10. Halo alkoxy analogs were prepared from 3B by nucleophillic 

10 displacement using a polyhalogenated alkylating agent such as CF2HCI to provide 8 A 
followed by functionaUzation at the C-5 position of 8A, as described in Schemes 1-3, to 
provide 8. 
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Scheme's 




12A 



OMOM 





'OR 



12B: R=H 

12C: R=C(0)CH3 



12: R=C(0)CH3 
13:R=H 
14: R=CH2SMe 
15: R=C(0)NMe2 

As exemplified in Scheme 5, IF was treated with lithiated, 0-protected phenol 
reagents, such as 3-(metlioxymethoxy)phenyllithium, to provide 12A. The protecting 
uroup was cleaved in acidic media, such as methanolic or aqueous HCl, to provide did 
12B which was converted to phenyl acetates 12C with reagents such as acetyl chloride 
and base such as pyridine, triethylaiTiine or diisopropylethylamine. The tertiary alcohol 
was then reduced as described in Scheme 1, and the acetate group of Example 12 was 
removed to provide Example 13. Example 13 was alkylated or acylated as described in 
Scheme 4 to provide examples 14 and 15. 
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Scheme 6 




As shown in Scheme 6, functionality in the meta position of the phenyl ring in 
the C-5 position was introduced using meta-halophenyl analogs such as Example 1 1, 

5 prepaied as described in Scheme 2. Stille or Suzuki couplings or aminations with 

palladium catalysts such as [l,l-bis(diphenylphosphino)ferrocene]dichloropalladium(II) 
or tetrakis(triphenylphosphine)palladium(0) in the presence of ligands such as 
tributylstannylfiiran or morpholine provided carbon- or nitrogen-bound groups in the 
meta position of the aromatic ring at the C-5 position as exemplified in examples 1 6 and 

10 17, respectively. 
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Scheme 7 



10 





■IF 18 
As shown in Scheme 7, IF was treated with magnesium halides, preferably 
bromides, to provide'an' intermediate hemiketal which was treated with acid catalysts 
such as para-toluenesulfonic acid, methanesulfqnic acid or aqueous hydrochloric acid to 
provide optionally substituted analogs such as 1 8 as mixtures of E and Z isomers. 

The chemistry shown in Scheme 1 was found to be general. Thus, a variety of 
tetracyclic cores could be prepared from an assortment of substituted anisoles via their 
corresponding boronic acids according to Scheme 8. 



Scheme 8 



COaMe 



_ COiMe 




NO2 



15 



20 



Scheme 8 shows the applicability of the chemistry described in Scheme 1 and 
Examples 1-1 3 1 to fee synthesis of new cores with substituents other tlian alkoxy at the 
C-10 position. Or&o metallation of substituted anisoles with a strong base such as n- or 
sec-butyllithium, followed by sequential treatment with a trialkoxyborate such as 
trimethyl- or triisopropylborate and hydrolysis with acid, as described in Scheme 1, 
provided the appropriately substituted boronic acids which were then elaborated to 
compounds of Formula I using chemistry described above. Furtlier elaboration of the 
ring to provide Cores 1-1 7 is described below. 
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Examples of novel tetracyclic cores prepared using the chemistry described in 
Scheme -8 .are shown below. 



HO' 



Core 4 




Core 5 



Core-6 



10 





HO' TIT 1^ 

g \ H 
Corel Core? Core 8 

Further derivatization of Core 1 using methods well-known in the art provide 
additional tetracyclic coumarins for subsequent elaboration at the C-5 position, as shown, 
in Scheme 9. For example, selective allQ^lation of the C-10 hydroxyl of Core 1 with 
alkylating agents (e.g., methyl iodide) and base, such as potassium carbonate, provided 
Core 7 Selective derivitization of Core 1 at the C-7 position with halogenatmg agents 
such as bromine or N-bromosuccinimide provided the compound of Formula I precursor 
Cores. 
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Example I F 



Scheme 10 




Core 12:R = Me 

Corel3:R=C(0)Me 

Corel4:R=CH=CH2 



Core 15 



Core 16 



Scheme 10 shows additional selective bromination chemistry. Regiochemical 
bromination of Example IF, as directed by the C-10 methoxy group and choice of 
brominatiiig agent, provided Cores 9, 10, and 11. These brominated rings were further 
derivatized at the brominated position(s) by transition metal-catalyzed introduction of a 
variety of functional groups. - 
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HO' 



Scheme 11 




Core 2 



HO' 




10 



15 



H ^ H 

R = lower acyl 
R = lower alkyl 

As shown in Scheme 11, cores bearing phenolic hydroxyl funclionality were 
either dehydroxylated (as shown for Core 2), acetylated, or alkylated by transformations 
well-kno^vn in the art. See Laroek, "Comprehensive Organic Transformations. A Guide 
to Functional Group Preparations," VCH Publishers, New York (1989), hereby 
incorporated by reference. 



Scheme 12 
OTBS 




Example 148 Example 149 Example 150 

Scheme 12 shows the introduction of the substituted cyclohexenyl group by 
Lewis acid catalyzed addition of the tert-butyldimethylsilyl -protected enol ether to the C- 
5 position of Example 2B. Once introduced, the diastereomers and rearrangement 
products were separated, and the alkoxycarbonyl group was optionally reduced to a 
hydroxyalkyl group. 
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Scheme 13 




OCHs^ 

H 

Example 1 47 Examples 1 7 1 , 1 72 and 1 73 

As show in Scheme 1 3, the viiiylic bromide group of compounds such as 
Example 147 were further derivatized at the brominated position(s) to provide a number 
of Ri9 substituents by transition metal-catalyzed introduction of a variety of functional 

groups such as those described in Scheme 10.- 



Scheme 14 



Example 69 




Example 176 



NHo 





pCHs'i 

H 

Example 177 Examplel78 
As shown in Scheme 14, Mitsunobu introduction of phthalimide to Example 69 
and removal of the imide group with hydrazine provided alkylamino Example 177 which 
was further derivatized to Example 178 by treatment with di(tert-butyl)dicarbonate. 
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Scheme 15 



Example 44 




Example 179 Xi=CON(CH3)2 (Example 182) 

Xi=CH20CH3 (Example 183) 

As shov^Ti in Scheme 15, elaboration of the C-5 nitrile of Example 44 to the 
unsaturated ester Example 1 79 followed by selective reduction of the alkoxycai-bonyl 
group to the alkeneyl alcohol (X] is H) provided precursors for carbamates and 

methoxymetliyl ethers Examples 1 82 and 1 83, respectively. 
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Scheme 56 



Example 46 




Example 185 Example 186 




Example 200 

As shown in Scheme 16, conversion of ester Example 46 to its. Weinreb amide . 
derivative Example 185 and subsequent reduction to aldehyde Example 1 86 provided 
precursors for alkene Examples 1 87, 194, 195, and 200 by treatment of the aldehydes 
with a number of commercially available Wittig of Homer-Wadsworth-Emmons 
reagents. 
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Scheme 17 




Example 213: X==N; Y,Z=C 
Example 214: Y=N; X,Z-C 
Example 215: Z=N; X,Y=C 

As shown in Scheme 17, Example IF was converted to a ring-opened aldehyde 

using a two-step sequence involving treatment with a reducing agent such as 

5 diisobutylaluminum hydride in an aprotic solvent such as dichloromethane followed by 
treatment with a silylating reagent such as ^er/-butyldimethylsilyl chloride in the 
presence of a base such as potassium rerr-butoxide. Addition of organplithimn reagents 
. such as lithiopyridines to the aldehyde produced benzylic alcohols (R=pyridyl) which 
could then be converted to analogs such as Examples 213-215 using a two-step sequence 

10 comprising removal of the silicon group with reagents such as tetrabutylammonium 
fluoride and subsequent cyclization using reagent combinations such as 
triethy Iphosphine and 1,1' -(azodicarbonyl)dipiperidine. 
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Scheme I'S 




Example 333: Xi=-C=CH 
Example 334: Xi=-CH=CH2 




10 



Example 335: Xi=-OCH3 Example Xj : R-H 

Example 337: Xj=H Example X, : R=Me 

As shown in Scheme 18, Example 7 was converted to the triflate derivative with 
reagents such as trifluoromethanesulfonic anliydride, then derivatized at the C-10 
position using the methods described in Scheme 3. Reduction of Example 335 with 
reagents such as diisobutylaluminum hydride provided Example 336. Treatment of 
Example 336 with oxidizing reagents such as tetrapropylammonium perruthenate 
afforded Example 337. Alkylation of Example 336 could be accomplished with reagents 
such as iodometliane in the presence of a base such as potassium bis(trimethylsilyl)amide 
to provide analogs such as Example 338. 
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Scheme 19 




Example 340: R=H 
Example 341: R=Me 

As shown in Scheme 19, triflate 3C was also converted to a C- 10 vinyl derivative 
Example 339 and subsequently to its methyl acetal vising the methods described in 
Schemes 3 and 2, respectively. The acetal was treated with nucleophiles such as 3- 
(trimethylsilyl)cyclohexene or 3-(dimethylphenylsilyl)-3-methylcyclohexene in the 
presence of a Lewis acid such as boron trifluoride etherate to provide analogs such as 
Examples 340 and 341, respectively. 



Scheme 20 




Introduction of sulfur at C-10 position of Example 3B is shown in Scheme 20. 
Example 3B was treated with reagents such as dimethylcarbamoyl chloride to give a 
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thionocafbamate Which underwent themial :rearraiig.ement to provide the sulfur-carbon 
bond at C-IO. The allyl group at C-5 was introduced-as described in Scheme 2. 
Hydrolysis with a strong base such as potassium hydrojdde and alkylation of sul&r with 
electrophiles such as iodomethane in the presence of a base such as cesium carbonate - 
provided.analogs bearing thioalkoxy functionality at C-10, such as Example 343. 



Scheme 21 



,O^OCH3 




H 

Example 2B 




H 

Example 320 



Example 321 





H • - « 

Example 322 ' Example 323 

. A route to make Examples 320-323 is shown in Scheme 21 . Example 2B was 
1 0 treated with nucleophiles such as tributylvinyltin in the presence of Lewis acids such as 
boron trifluoride diethyl etherate to provide Example 320 which was then coupled with 
aryl halides such as iodobenzene in the presence of catalysts such as palladium ai) 
acetate to provide trans isomer Example 321 . The Lewis acid/methyl acetal complex was 
also condensed with tributylphenylacetylenyltin to provide Example 322 which was then 
15 partially hydrogenated in the presence of catalysts such as palladium on BaS04 to 
provide cis isomer Example 323. 

It is understood from the preceeding schemes and the following examples that the 
substituents Ri, R2, R3= R4, Rs, R6, Rl6, Rl6', Rl7. Rl 8, Rl8', Y, R2, and L2 can be 
determined by selection of the appropriate commercially available or known starting 
20 materials (e.g., substituted methoxybenzenes) or introduced synthetically by known 
chemical methods such as those disclosed in Larock, "Comprehensive Organic 
Transformations. A Guide to Functional Group Preparations," VCH Publishers, New 
York (1 989), hereby incorporated by reference. 
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Also/'it will 'be appreciated by one .skilled :in the :art that selective protection and 
deprotecfionisteps dqpeiidhig on the nature of Ri.,^s25i'R3,:R45 RS. R65 Rl6= ^16'^ Rl?^ 
Rl 8. Rl 8'. R2, and Lo can be carried out -in varying order or number of steps to 
successfiilly complete the synthetic sequences. Commonly used protecting groups are 
disclosed in Greene, "Protective Groups In Organic Synthesis," Jolin Wiley & Sons, New 
York (198 I X hereby incorporated by reference. 
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Example 

2.5-dihvdro-10^metIaoxy-2.2.4-trimethvl-5-T3h 

^ f1quinolmelH-ri1benzopvranor3,4--flquiiioline 

Example lA - 

A solution of 1 ,3-dimethoxybenzene<33.2 g, 240 mmol) in hexanes (20 mL) at 
-20 °C was treated sequentially with n-butyllithium (100 mL of a 2.4 M solution in 
hexanes, 240 mmol) and N,N,N;N'-tetramethylethylenediamine (1.81 mL, 12 mmol), 
stirred at 23 °C for 1.5 hours, cooled to -78 ''C, treated with triisopropylborate (60.9 mL, 
264 mmol).in diethyl ether (60 mL) over 1 .5 hours with additional diethyl ether (150 
mL) added to maintain stirrmg, stirred at 23 ""C for 2 hours, poured into ice (150 mL) and 
3M HCl (150 mL), and extracted with ethyl acetate. The extract was dried (Na2S04), 
filtered, and concentrated, during which a white soUd precipitated from solution. The 
solid was collected by filtration and washed with hexanes to provide the desired 
compound. 

MS (DGI/NH3) m/z 200 (M-fNH4)'^. 

Example IB 

A mixture of Example 1 A, methyl 5-nitro-2-bromobenzoate (25.8 g, 99.2 mmol), 
(21 .7 g, 119 mmol), cesium carbonate (97.1 g, 298 mmol), and dichlorobis- 
(triphenylphospliine)palladium(n) (3.5 g, 5.0 mmol)'in DMF (300 mL) was stirred for 
24 hours at 80 °C, cooled to 23 °C, treated v^tla water (600 mL), and extracted with ethyl 
acetate (800 mL). The extract was dried (Na2S04) and concentrated, during wliich a 
light yellow solid precipitated from solution. The mixture was placed in a freezer (-20 
°C) for 2 hours then filtered to provide the desired compound. 
MS (DCI/NH3) m/z 318 (M+H)+ and 335 (M+NH4)^. 

. Example IC 

A solution of Example IB (1 1.1 g, 35,1 mmol) in dichloromethane (60 niL) at- 
78 ""C was treated with boron tribromide (25.0 g, 99.8 mmol),warmed to 23 "'C for 1 , 
hour, recooled to -78 °C, and treated with metlianol (100 mL). The mixture was warmed 
to 0 °C, and the precipitate was collected by filtration and recrystallized firom methanol 
to provide the desired compound, 
MS (DCI/NH3) m/z 275 (M+NH4)+. 

Example ID 
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A mixture of Example IC (10.7 g, 41:6 mmol).and CS2GO3 (20.0 g, 61.4 mmdl.) 
in DMF (130 iriL) at 23 °C was treated dropwise with methyl iodide (22.8 g, 161 mmol), 
stirred for 4ihours, treated with water, and extracted with 1:1 ethyl acetate/hexane. The 
extract was .concentrated, and the resulting solid was filtered, washed with water (1 00 
:5 mL), and dried imder vacuum to provide the desired compound. 
MS (DCI/NH3) m/z 289 (M+NH4)'^. 

Example IE 

A suspension of Example ID (1 1 .2 g, 41 .3 mmol) in dioxane (400 mL) at 23 °.C 
10 was treated with 10% palladium on carbon (580 mg), heated at 65° C, treated with 

hydrogen, stirred under atmospheric pressure for 60 hours, filtered through powdered sea 
shells (Cehte®) while hot, and concentrated during which a precipitate formed. The 
product was filtered and dried under vacuum to provide the desired compound. 
Concentration of the mother liquor to half of its original volume afforded a second crop 

15 of desired compound. 

MS (DCI/NH3) m/z 242 (M+H)+ and 259 (M+NH4)+. 

Example IF 

A solution of Example IE (4.0 g, 16.6 mmol) and iodine (1.7 g, 6.64 mmol) in 
20 - acetone (3 80 mL) in a IL sealed ACE glass high pressure vessel at 1 05 °C w^as stirred 

for 48 hours, cooled to room temperature, and concentrated. The residue vvas purified by 
flash chromatography on silica gel with 0 to 12% ethyl acetate/laexanes to provide the 

desired compound. 

MS (DCI/NH3) m/z 322 (M+H)+. 

25 

Example IG 

A solution of Example IF (1.02 g, 3.18 mmol) in THF (20 mL) at -78 °C was 
treated with a solution of phenyllithium (10.9 mL, 19.6 mmol) in cyclohexanes/diethyl 
ether, wanned to -50 °C, stiired for 2 hours, treated with saturated NH4CI, wanned to 25 
30 °C, and extracted with ethyl acetate The extract was dried (Na2S04), filtered, and 

concentrated. The residue was purified by flash chromatography on silica gel with 20% 
ethyl acetate/hexanes to provide the desired compoimd. 
MS (DCI/NH3) m/z 400 (M+H)-^. 

35 Example 1 

2.5-dihvdro-l 0-methoxv-2,2,4-trimethvl-5-phenvl- 1 H-f llbe nzonvranoFS ,4- 
flquinoline 1 H-fl Ibenzopyranof 3 ,4-f|quinoline 
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A solution -of Example IG (0.67 g,'l.67 mmoV) in dichlorometliane (30 mL) at - 
78 °C was treated with triethylsilane (2.91 g, 25.05 mrnol) and BF3-OEt2 (0.95 g, 6:68 

mmol), warmed to room temperature, stirred for 161iours, and treated with saturated 
NaHCOs. The organic layer was dried (Na2S04), filtered, and concentrated. Tlie 

residue was purified by flash chromatography on silica gel with 5% ethyl 
acetate/hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 384 (M+H)+; 

1 H NMR (300 MHz; DMSO-d6)g8.00 (d, IH), 7.19 (m, 5H), 6.9 (dd, IH), 6.76 (s, IH), 
6.69 (dd, IH), 6.55 (d, IH), 6.43 (d, IH), 6.2 (s, IH), 5.38 (s, IH), 3.8 (s, 3H), 1.83 (s, 
3H), 1 .22 (s, 3H), 1 .14 (s, 3H); 

Anal, calcd for C26H25NO2: C, 81.42; H, 6.58; N, 3.65. Found C, 81.28; H, 6.30; N, 
3.47. 

Example 2 

2,5-dihvdro-10-metlioxv-2,2.4-trimethvl-5-(2-propenvn-lH-rnbenzopyranor3,4- 

flquinoline 

■ Example 2A 

A solution of Example IF (6.65 g, 20.69 mmol) in dichloromethane (500 mL) at - 
78 °C was treated dropwise with IM diisobutylaluminum hydride in hexanes (47.6 mL, 
47.6 mmol), stirred for 2 hours, treated sequentially with saturated aqueous sodium 
potassium tartrate (300 mL) and ethyl acetate (600 mL), and stirred vigorously for 4 
hoius. The extract was washed with brine, dried (Na2S04), filtered, and concentrated to 

provide the desired compound. 
MS (DCI/NH3) m/z 306 (M-OH)+ 

Example 2B 

A solution of Example 2A (4.20 g, 12.99 mmol) in methanol (150 mL) at 0° C 
was treated with p-toluenesulfonic acid-H20 (1.2 g, 20 wt %), stirred for 30 minutes, 
stirred at room temperature for 1 hour, cooled to 0 °C for 30 minutes, and filtered. The 
solid was rinsed with hexanes and dried under vacuum to provide the desired compound. 
The filtrate was poured into saturated NaHCOs and extracted with ethyl acetate. The 
extract was washed with brine, dried (Na2S04), filtered, and concentrated. The residue 
was purified by flash clii-omatography on silica gel with 10-20% ethyl acetate/hexanes to 
provide additional desired compound. 
MS(DCI/NH3)m/z306 (M-OCH3)+. " 

Example 2 
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2.5-dihv-dro-10-methoxv-2a.4-trimethvl-5-r2-propenvn -1H-ri1benzopvranoT3,4- 

flquiaoline 

A solution of Example 2B (2.50 g, 7 .4 1 mmol) in dichloromethane (225 mL) was 
ti-eated wifh-allyltrimethylsilane (4.0 mL, 25.2 nimol), cooled to - 78 °C, treated 

.5 dropwise witla BF3-OEt2 (3.1 inL,-25.2 rrmiol), stirred for 15 minutes at -78 °C, warmed 
to 0 °C for 30 minutes, treated witli satui-atedNaHCOs, and extracted with ethyl .acetate. 
The extract was washed with brine, dried (MgS04), filtered, and concentrated. The 
residue was purified by flash chromatography on silica gel with 5-20% ethyl 
acetate/hexanes to provide tlie desired compound. 

10 MS (DCI/NH3) m/z 348 (M+H)+; 

iH NMR (300 MHz, DMSO-d6)P7.96 (d, IH), 7.07 (t, IH), 6.71 (d, IH), 6.60 (d, IH), 
6.52 (d, IH), 6.12.(br s, IH), 5.82 (m, IH), 5.76 (dd, IH), 5.44 (br s, IH), 5.01 (m, 2H), 
3 86 (s,' 3H), 2.44 (m, IH), 2.20 (m, IH), 2.16 (s, 3H), 1.17 (s, 3H), 1.16 (s, 3H); 
Anal, calcd for C23H25NO2: C, 79.51; H, 7.25; N, 4.03. Found: C, 79.35; H, 7.30; N, 

15 3.89. 

Example 3 Claim 

2.5-dihvdro-2.2.4.N-tetraroetfavl-5-(2-pro pehvlVlH-ri1ben2opyranor3,4- 

fl quinolin- 1 0-amine 
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Example 3A 

A solution of Example IC was processed as in Example IE to provide the desired 
compound. 

MS (DCimH3) m/z 227 (M+H)+. 

Example 3B 

A solution of Example 3 A was processed according to the procedure in Example 
IF to provide the desired compound. • , 

MS (DCI/NH3) m/z 308 (M+H)+. 



Example 3C 

A solution of Example 3B (1.38 g, 4.49 mmol), triethylamine,(1.92 mL, 13.77 
mmol) and 4-dimethylaminopyridine (100 mg) in dichloromethane (50 mL) at -78°C, 
was treated dropwise with trifluoromethanesulfonic anhydride (1.39 g, 4.94 mmol),- 
35 stirred 30 minutes at -78° C, wanned slowly to room temperature over 1 .5 hours, poured 
into saturated NH4CI, and extracted with ethyl acetate. The extract was washed with 
water, dried (MgS04), filtered, and concentrated. The residue was purified by flash 
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chromatography -on silica gel with 10% ethyl acetate/hexanes to provide the desired 
compound. 

MS (DCI/NH.3) m/z 440 (M+H)+ 

Example- 3D 

. Example 3C was processed according to the procedures in examples 2A; 2B and 

2 to provide the desired compound. 
MS (DCI/NH3) m/z 466 (M+H)+ 

Example 3 

- 2.5-dihvdro-2.2.4.N-tetramethvl-5-(2-propenvlVlH -rnbenzopvranor3,4- 

fl q uinolin- 1 0-amine 

A solution of Example 3D (0, 1 65 g, 0.36 mmol), palladium(II) acetate (0.001 6 g, 
0.007 mmol), (S)-(-)-2,2'-bis(phenylphosplaino)-l,r-binapthyl (0.0055, 0.008 mmol), 
sodium tert-butoxide (0.051 g, 0.53 mmol), methylamine (0.44 mL of a 2.0M solution in 
THF, 0.88 mmol) in toluene (0.5 mL) was heated at 90 °C for 4 hours in a sealed ACE- 
glass high pressure vessel, cooled to 0 °C, diluted with ethyl acetate (5 mL), and washed 
. with 0.5M HCl. The organic extract was dried (Na2S04), filtered, and concentrated. 
The residue was purified by flash chromatography on silica gel with 5-12% ethyl 
acetate/hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 347 (M+H)+; 

iHNMR (300 MHz, DMSO-d6)g7.83 (d, IH), 6.94 (dd, IH), 6.62 (d, IH), 6.28 (dd, 
IH), 6.25 (dd, IH), 6.05 (d, IH), 5.86-5.74 (m, 2H), 5.67 (dd, IH), 5.45 (s, IH), 5.40 (q, 
IH), 5.03 (dd, IH), 4.98 (dd, IH), 2.72 (d, 3H), 2.16 (s, 3H), 1.17, (s, 3H), 1.15 (s, 3H); 
HRMS m/z calcd for C23H26N2O: 346.2045 (M+H)+. Found: 346.2049. 

Example 4 

methyl 2,5-dihvdro-2,2,4-trimethvl-5-(2-propenvlVlH-ri1be nzopvranor3,4- 

flquinoline-lO-carboxylate 
A solution of Example 3D (263 mg, 0.565 mmol), triethylamine (0.10 mL, 0.717 
mmol), l,3-bis(diphenylphosphino)propane (26 mg, 0.063 mmol) and DMSO (1.5 mL) 
in methanol (8 mL) was treated with palladium acetate (12.7 mg, 0.056 mmol), saturated' 
with carbon monoxide, stirred under carbon monoxide (1 atm) for 20 minutes, heated at 
65 °C for 3 hours, cooled, diluted witli ethyl acetate (100 mL), and filtered. The filtrate 
was washed with brine, dried (MgS04), filtered, and concentrated. The residue was 
purified by flash chromatography on silica gel with 5-10% efliyl acetate/hexanes to 
provide the desired compound. 
MS (DCI/NH3) m/z 376 (M+H)+; 
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lH!NrMRP7..19'(m;2H), 7.03 (dd, IH), 6.78 (d, IH), 6:60 (d, IH), 6.30 (m, IH), 5.85 
(m,.2H), 5..46 (ni, IH), 5,05 (dm,.lH), 4.98 (dm,m3.77(s, 3H), 2.30 (m,.2H), 2.19 (d, 
3H),l-.21.(s,3H), 1.15(s,3H); 

HRMS m/z calcd for C24H25NO3: 375.1834 (M+H)+. Found: 375.1 841. 

Example 5 

1 0-ethenvl-2,5-dihvdro-2.2.4-trimethvl-5-( 2-propenvI')- 1 H-f 1 1benzopvranor3 ,4- 

flquinoline 

A solution of Example 3D (103 mg, 0.221 nimol) and (1,3- 
bis(diphenylphosphino)ferrocene)palladium (II) chloride-dichloromethane (22 mg, 0.027 
rnmol) in 1 -methyl-2-pyrrolidinone (2 mL) was treated with vinyl tributylstannane . 
(0.110 mL, 119 mg, 0.376 mmol), heated at 65 °C for 24 hours, cooled to room 
temperature, treated with saturated KF, and extracted with ethyl acetate. The extract was 
- washed with brine, dried (MgS04), filtered, and concentrated. The residue was purified 
by flash chromatography on silica gel with 5% ethyl acetate/hexanes to provide the 
desired compound. 
MS (DCI/NH3) m/z 344 (M+H)+; 

1HNMRD7.22 (d, IH), 7.15 (m, 2H), 6.99 (dd, IH), 6.83 (dd, IH), 6.63 (d, IH), 6.23 
(m, IH), 5.87 (ddm, IH), 5.73 (dd, IH), 5.76 (dd, IH), 5.47 (m, IH), 5.33 (dd, IH), 5.03 
(dd, IH), 4.98 (dm, IH), 3.77 (s, 3H), 2.44 (m, IH), 2.28 (m, IH), 2.18 (d, 3H), 1.21 (s, 
3H),1.15(s,3H); 

HRMS m/z calcd for C24H26NO: 344.2014 (M+H)+. Found: 344.201 1 

Example 6 

10-ethvnyl-2.5-dihvdro-10-metfaoxv-2.2.4-trimetlivl-5-(2-pr openyl)-lH- 
ri1benzopvranor3,4-flquinoline 

Example 6A 

A solution of Example 3D (25 mg, 0.054 mmol), tetra-n-butylammonium iodide 
(40 mg, 0.108 mmol), bis(triphenylphosphine)palladium chloride (7.0 mg, 0.010 mmol), 
copper(I) iodide (3.8 mg, 0.020 mmol) and triethylamine (0.15 mL, 0.717 mmol) in 
DMF (0.75 mL) was treated with trimethylsilylacetylene (174 mg, 1 .76 mmol), heated at 
55 °C for 3 boui-s, diluted with ethyl acetate (20 mL), and filtered. The filtrate was 
washed with saturated NH4CI, and the aqueous layer was extracted with ethyl acetate. 
Tlie combined extracts were dried (MgS04), filtered, and concentrated. The residue was 
applied to a 10 x 20 cm, 0.25 mm silica gel TLC plate and eluted twice with 10% ethyl 
acetate/hexane. Extraction of the silica gel with ethyl acetate provided the desired 
compovmd. 
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MS '(DCI/NHs) m/z 4,1 4 (M+H)"^:; 

Ih NMR (300 MHz, DMSO-d6)D8.36 (d, vlH^l/y.OV (m, 2H), 6,90 (dd, lH)/6:60 (d, 
1H),<6.34 (m, TH), 5:80 (m, 2H)/5.46 (m, 1H), .5.04 (dm, IH), 4.97 (dm, IH), 235 (m, 
1HX:2.26 (m, IH), 2.17 (d,3U\ 1.18 (s, 3H), 1.17 (s, 3H), 0.26 (s, 9H). 

Example 6 

1 Q-ethynvl-2,5-dihvdrQ-2,2,4'trimethyI>5"(2-prQpenvl)- 1 H-[ 1 IbenzopyranoFS A- 

flquinoline 

^ A solution of Example 6 A in THF (2.5 mL) was treated sequentially with glacial 
acetic acid (0.005 mL) and IM tetra-ri-butylammonium fluoride in THF (0.050 mL, 
0.050 mmol), stirred at room temperature for 18 hours, and purified according to the 
procedure in Example 6 A to provide the desired compound. 

MS (DCI/NH3) m/z 342 (M+H)"*"; 

1h NMR (300 MHz, DMS0-d6)P 8.27 (dd, IH), 7.15 (t, IH), 7.07 (d, IH), 6.91 (dm, 
IH), 6.62 (d, IH), 6.34 (m, IH), 5.80 (m, IH), 5.46 (m, IH), 5.03 (dm, IH), 4.98 (dm, 
IH), 4.41 (s, IH), 2.44 (m, 2H), 2.17 (s, 3H), 1.18 (s, 6H); 
HRMS calcdm/z for C24H23NO: 341.1780 (M+H)+. Found: 341.1788. 

Example 7 

2,5-dihvdrO'2,2,4-trimethyI-5-phenyl- 1 H- [ 1 Ibenzopyrano [3 .4-f1quinolin' 1 0-ol 

Example 7A 

A solution of Example 3B (569 mg, 1 .85 nmiol) in DMF (8 mL) at 23 °C was 
treated sequentially with imidazole (379 mg, 5.55 mmol) and t-butyldimethylsilyl 
chloride (418 mg, 2.78 mmol), stirred for 3 hours, poured into water, and extracted with 
2:1 hexane/etliyl acetate (22 mL), The extract was washed witli water and brine, dried 
(Na2S04), filtered, and concentrated. The residue was purified by flash chromatography 

on silica gel with 25% ethyl acetate/hexanes to provide the desired compoimd. 
MS (DCI/NHsXm/z 422 (M4-H)+. 

Example 7B 

Example 7 A was processed as in examples IG and Ito provide the desired 
compoimd. 

Example 7 

2.5-dihydro-2.2,4-trimethyl-5-phenyl"lH-ri1benzopyranQr3,4-f]quinolin-10-ol 
A solution of Example 7B (0.90 g, 1 .87 mmol) in THF (12 mL) at 0 X was 
treated with IM tetra-n-butylammonium fluoride in THF (3.37 mL, 3.37 mmol), warmed 
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to 23 °C with:over 1 hour, treated with water, and extracted with ethyl acetate. The 
extract was washed with brine, dried (Na2S04), filtered, and concentrated. The residue 
was purified.by flash chromatography on silica gel with 10-30% ethyl acetate7hexanes-.to 
provide the desired compound. 
MS (DCI/NH3) m/z 370 (M+H)+- 

iH NMR (300 MHz, DMSO-d6)P9.63 (s, IH), 9.16 (d,' IH), 7.13-7.24 (m, 5H), 6.74 (s, 
IH), 6.70 (d,lH), 6.8 (d,lH), 6.39 (dd, IH), 6.26 (dd, IH), 6.1 1 (d, IH), 5.37 (s, IH), 
1.85 (d, 3H), 1.22 (s, 3H), 1.11 (s, 3H); ' 

HRMS calcd iWz for C25H23NO2: 369.1729 (M+H)+. Found 369.1736. 

Example 8 

1 0-(difluoromethoxv)-2,5-dihvdro-2.2.4-trimethvl-5-(2-propeny])- 1 H- 
r 1 1benzopvranor3 ,4-flquinoline 

Example 8A 

A solution of Example 3B (1 . 1 1 g, 3 .6 mmol) in DMF (1 0 mL) at 0 °C was 
treated sequentially with sodium t-butoxide (0.38 g, 3.6 mmol) and 
bromodifluoromethane (10 mL), stirred at 0 °C for 6 hours, warmed to room temperature 
for 1. houi-, treated with saturated NaHGOs, and extracted with ethyl acetate. The extract 
was dried (Na2S04), jRltered and concentrated. The residue was purified by flash 
chromatography on silica gel with 5% ethyl acetate/hexanes to provide the desired 
compound. 

MS (DCI/NH3) m/z 436 (M+H)+. 

Example 8 

10-(difluorometlioxy)-2.5-dihYdro-2.2.4-trimethvl-5-(2-propenvl)-lH- 

[ 1 "Ibenzopyrano [3 ,4-flquinoline 

Example 8 A was processed as in examples 2B and 2 to provide the desired 

compound. ~ 
MS (DCI/NH3) m/z 384 (M+H)+; 

iH NMR (300 MHz, DMSO-d6)P7.75 (d, IH), 7.20 (t, IH), 7.15 (t, IH), 6.83 (dd, IH), 
6.81 (dd, IH), 6.63 (d, IH), 6.28 (s, IH), 5.89-5.75 (m, 2H), 5.46 (s, IH), 5.04 (dd, IH), 
4.96 (dd, IH), 2.48-2.40 (m, IH), 2.29-2.20 (m, TH), 2.18 (s, 3H), 1.17 (s, 6H); 
HRMS calcdforC23H2.3F2N02: 383.1697 (M-i-H)+. Found 383.1693. 

Example 9 

10-ethoxv-2.5-dihydro-2.2.4-trimethvl-5-phenvl-lH-rnben^op vranor3,4- 

fjquinoUne 
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. " Example 9A 

A solution of Example .3B.(28 mg, . .09 mmol) in DMF (1.0' mL) at 0 was 
treated with sodium hydride (2.4 :mg of .a 60% dispersion "in mineral oil, -0.0 1 mmol), . 
stirred for 1 hour, treated with ethyl bromide (20 mg, .182.mmol), stirred for 30 niinutes 
at room temperature, treated withisaturated NaHCOs, and extracted with ethyl acetate. 
The extract was dried (Na2S04), filtered, and concentrated. The residue was purified by 
flash chromatography on silica gel with .5% ethyl acetate/hexanes to provide the desired 
compoimd. 

Example 9 

10-ethoxv-2.5-dihvdro-2.2.4-trimethvl-5-phenvl- lH-rnbenzopyranor3.4- 

flquinoline 

Example 9 A was processed as in examples IG andlto provide the desired 
compound. 

MS (DCI/NH3) m/z 398 (M+H)+; 

iH NMR (300 MHz, DMSO-d6)P8.09 (d, IH), 7.20-7.15 (m, 5H), 6.78 (dd, 2H), 6.77 
(s, IH), 6.69 (d, IH), 6.53 (dd, IH), 6.43 (dd, IH), 6.18 (d, IH), 5.39 (d, IH), 3.99-4.06 
(m, IH), 1.85 (d, 3H), 1.38 (t, 3H), 1.22 (s, 3H), 1.16 (s, 3H); 
HRMS calcd m/z for C27H27NO2: 397.2042 (M+H)+. Found 397.2034. 

Example 10 

2.5-dihYdro-2.2.4-trimethvl-5-phenvl-lH-rnbenzopv ranor3.4-flquinoline-10-ol 

acetate (ester) 

A solution of Example 7 (20 mg, 0.05 mmol) in pyridine (1 mL) at 0 °C, was 
treated with acetic anliydride (0.1 mL, 1.05 mmol), stirred at room temperaturfe 14 hours, 
and concentirated. The residue was purified by flash chromatography on siUca gel with 
20% ethyl acetate/hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 412 (M+H)+; 

iHNMR (300 MHz, DMSO-d6)P7.62 (d, IH), 7.21-7.16 (m, 5H), 6.93 (t, IH), 6.77 (s, 
IH), 6.73 (d, IH), 6.65 (dd, IH), 6.62 (dd, IH), 6.32 (s,.lH), 5.37 (s,.lH), 2.30 (s, 3H), 
1 .79 (s, 3H), 1 .22 (s, 3H), 1 .14 (s, 3H); 

HRMS calcd m/z for C27H25NO3: 411.1834 (M+H)+. Found: 41 1.1842. 

Example 1 1 

5-(3-bromo-5-methylphenvl)-2,5-dihydro- 1 0-metho xv-2.2.4-trimethyl- 1 H- - 

r 1 1benzopvranor3 .4-f|quinoline 
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